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TORULA MEXINGITIS-UASSEE AND ROOYEl 

After several transplants the capsules dis 


. , = There uere often centrallj P'aced deeply staining 

themsches there u shotting a great 

Lie asT result of shrinkage caused bj the 
<iitersit> of shape ^ ^ nng 

process of mbei^ing e ^ irregular deeph 

S',™ 



tt ide capsules 

The organisms ttere mildlj m about a 

causing small tubercular ,ntrapentoiieally No lesions 

'^?,;2SoSr.™rsstr,:r:,», 

COMMENT 

been separated into four , , 

1 Tnip \past infections These are caused 

7„r™?cd“; 

"lTSS'„r«..h Ton.,. .acS: 

S orgauLm is soLJnhat more pathogenic for animals 


mtibiitiic ulu 


jlue ttain 
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1!;^ LLLtraLmg ^the bmnches^^of^the 

be found This ttas probablj due to 

number of torulas tthich had destrojed a ^mall^r^ tes^sj 
(fig 3) These circular spaces hate been described i 
mtcstiLtors as areas of necrosis In our opinion thet are 
pent-aLlar spaces in ttlnch the blood tesscl h^ “"'*‘=^ 0 ^ 
complete destruction A striking feature of t is ^ 

almost complete absence of necrosis in the 
substance The organism had acted almost as 
innocuous sell perpetuating foreign bod> calling forth ^Nte 
sue phagoci-tosis and consequenth 

meninges, the process of the lesion being a dissecting one bt 

increase of numbers along the lines of least 

pia and the limitans gha as described bt Dr Cushing appar 

emit acted as cffectite barriers against the mt-asion of the 

torulas 

Baclcnologic Tes/s -Cultures ttere obtained from the spinal 
fluid before death and at autopsj from the brain meninges 
and heart blood The torulas grett best m egg medium potato 
and babourauds medium presenting colonics tthose character¬ 
istics t-aried according to the medium Thet caused little or 
uo chemical change in carbohtalrate or other mediums 

The difference in appearance of the colonics apparciult 
dipiiulcd on the amount of capsular material present In 
preparations from the tissues the organisms ttere cut eloped bi 



a—Cross section of arteriole showinij distention of pern-ascular 
inai^nrth torulas mostlr within the phagocytic cells Note the 
la^7 of l.tnUinB celts nresnmabty glia Reduced from a photomicrograph 
With a majjniBcation of 750 diameters 

than the true j easts The first spontaneous case 
reported ttas described bt Frothingham as occurnng m 
a horse In 1916 Stoddard and Cutler = retietted the 

2 Stoddard J L and Cutler 
Institute for Medical Research 1916 
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CLINIC ^L TYPES OF NEPHRITIS 
IN CHILDHOOD * 

C A ALDRICH, MD 

UINNETKA, ILU 

Since nephritis occurs in a peculiarly pure fomi in 
childhood uncomplicated hy contusing symptoms due 
to degeneratne changes, cardiac diseases or any of 
the other chronic ailments of adults, this senes of cases 
is of importance Perhaps only bv study of the disease 
in 30 Uth may it he possible to discover the nature of 
uncomplicated nephntis 

This paper summarizes the obsenntions made on 
1S6 consecutne children with nephntis It includes all 
of the patients seen m the nephritic .service at the 
Childrens IMemonal Hospital during the past nine 
jears, and a few seen in private practice No case is 
included in which the obsenaUons were uot sufficient 
to justif} an absolute diagnosis of nephntis This 
means that none with orthostatic or febrile albuminuria 
or with Ejinptomless urinar}' abnormalities were 
included 

Every child was obsened for as long a penod as 
possible both in the hospital and in the dispensary, even 
tliough the sMiiptoins lasted but a few weeks In tlus 
way a sufficientli large number of children ha\c been 
observed long enough for the records to be of value in 
an estimation of the ultimate prognosis While they 
were under obsenation, close progress records were 
kept and simple laboratory tests were made frequently 
Only the simplest function tests were used Practicallv 
all patients were seen and treated by me Finallv, dur- 
mg the past tear the records of all these cliildren were 
condensed so that each one appeared on a tabulated 
sheet on which was recorded the history, the clinical and 
laboraton, data the clinical course, and any pathologic 
reports The«e sheets were then sorted out so that like 
cases formed groups together It is the result of this 
matching process which is here presented 

Because of die confusion due to nomenclature which 
IS hkeh to arise m anv discussion of this subject, I hate 
chosen to gne the groups clinically desenptue terms 
This lb done in an effort to be clearly understood rather 
than because I hai e any desire to inflict a new classifica- 
tion of nephritis on aiii one Table 1 show's the manner 
in w Inch the cases w ere grouped It is possible that the 
last three groups are realh subtv'pes ot chronic non¬ 
specific nephritis and that there are onh four different 
tiyies of dise ise The term nonspecihc is not used in 
the sense ot nonscphihtic 

The onh justihcation for this method of grouping 
lies lu the tact th at b\ its use I was able to classifc e\ era' 

From the Children s Memorial Ho pnal ChicaRO 

* Read IvefcTC the Queapo Society of Internal Medicine Dec 16 1929 


case accurately and few exceptions were necessarv 
How closelv the cases fitted into the diagnostic entena 
will be seen m table 2 The following are these 
critena 

CRITERIA FOR DIFFERENT! \L DIAGNOSIS 

I Acute postinfecUous hemorrhagic nephritis 

(a) History oT antecedent acute iniectioii 

(b) Hematuria 

(c) Benign course or death in acute illness 

II Chronic nonspecific nephritis 
(<i) Edema 

(fc) Hematima 

(c) Hypertension 

(d) Increase in blood nonprotcin nitrogen estimations 
(f) Chronic course or death 

III Nephrosis 

(o) Marl cd edema 

(b) Absence of liematuna at all times 

(c) Nortnal blood pressure 

(d) Normal blood nonprotcin nitrogen readings 
(c) Marked albuminuria 

IV Subacute bacterial endocarditis with nephritis 
(o) Edema 

(6) Signs of subacute bacterial endocarditis 
(f) Blood albumin casts and leukocites in urine 

V Svphihs with nepliritis 
(o) Edema 

(b) Diagnosis of si^philis 

(c) Albumin casts and leukocites in unne 

VI Tuberculosis with nephritis 

(а) Criteria for diagnosis of chronic nonspecific nephritis 

(б) Diagnosis of miliary tuberculosis 

VII Renal infantilism 

(a) Cntcna for diagnosis of chronic nonspecific nephriti'- 

(b) Infantilism 

In addition to these basic essentials, other common 
facts about each type must be mentioned in order to 
gi\e an adequate picture of each one 

Acute Postmfcctious Hemorrhagic Nephritis —^The 
duration of this disease from onset to negatne urimh- 
sis varied from one week tn a tew instances to ten 
months m one case It a^eragcd 6 8 weeks The fact 
that this type of nephnUs followed an infectious process 
IS not alone sufficient to give one an idea of the typical 
history It must be emphasized tint the infection is 
practically ahyays an acutely febrile one not a low' grade 
or chrome process (table 3) It is noteworthy that 
scarlet feyer preceded this type m onh 15 per cent of 
the cases, showing that its influence has been oycr- 
estimated Sore throat, espeaally when accompanied 
by cemcal adenitis, is by far the most frequent ante¬ 
cedent It IS also noteworthy that in many instances 
seieral days of good health mtenened between the 
infection and the onset of the nephntis 

Hematuria y\as always present and in the majority 
of jnstances it was macroscopic Edema y\as present 
Ill /5 jier cent of the children and yaricd in degree from 
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A microscopic study of sections by Drs Satenstein and 
Fraser showed tjpical Paget s disease with an intraduct car- 
anoma (figs 6 and 7) 

Case 3 —Mrs S , aged 60, a patient of Dr 01e> nick, pre¬ 
sented an eczematous and retracted condition of the left nipple 
and areola (fig 8) of two years’ duration There were no 



Fig 7 (caftc 2) —Pflcet & disease of the nipple arrows point to the 
intraduct cancer The lo\\er duct was not in\*oIved. This fllustralion 
was made from the same section as 6gurc 6 


palpable tumors or enlarged glands A microscopic stud\ of a 
biops> of the nipple and deeper tissue by Dr James Eumg 
revealed a typical Paget s disease with an mtraduct cancer 

Dr James Ewing, who earned out the microscopic 
studies ot the breast in cases 1 and 3, made the fol¬ 
lowing statement in a personal communication 

It IS now pretty well agreed that Paget’s disease of the 
nipple IS so uniformly associated with carcinoma of the ducts 



Fig: 8 (case 31—Paget s disease of the nipple of too vears duration 
ihcrc no palpable tumor \ microscopic atud> made bj 0r James 
t'ving repealed a duct cancer 


of the brea*;! tVmt treatment must be designed to deal with 
a (liict cancer These small duct cancers ma\ be found in 
^Ft of the breast and thc\ are sometimes multiple A. 
Palpahic tumor mas not be felt 


CONCLUSION 

We concur in the opinion of those who believe that 
Paget’s disease of the nipple is a true cancer from the 
beginning, that, as shown in figures 2 and 6, the Paget 
cells found m the epidermis are true cancer cells, 
identical in appearance with the mtraduct cancer cells 
of figure 4 We are also inclined to believe with 
Masson and Pautner that Paget’s disease of the nipple 
ts an epithelioma that has arisen m the first milk ducts 
near their mouths Finall)% we too are strongly of the 
opinion that Paget’s disease should net er be considered 
a precancerous lesion but always a carcinoma of the 
nipple, s}miptomatic of a deeper caranoina of the 
breast, and that early and total removal of the mammary 
gland IS al\\a}s indicated 
100 West Fifty-Ninth Street 
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REMO\AL OF A SAFETt PIN FROM THE STOMACH 
yyiTHOUT CASTROTOMt 
yy Bamis Huff M D Roanoke X a 

The usual procedure for the removal of foreign bodies from 
the stomach is through a gastrotomy yvound It is my purpose 
in this article to describe a method by yyhich it is possible to 
remote safety pms yyithout makmg an opening into the stomach. 

REPORT OF CASE 

About 6 pm, Not 14 1929 yyhite holding A girl aged 6 
mouths, in her arms, the mother y\as attracted by a iieculiar 
noise made by the child as i£ she were strangling She put 
a finger dotvn the 
child s throat and tvas 
able to feel the tip of 
a safety pm, but could 
not grasp it The child 
continued to s h o tv 
signs of choking for 
a few minutes, and 
breathed yvith diffi¬ 
culty Then it became 
perfectly quiet and 
cried only tthen dis¬ 
turbed 

At the time of ex¬ 
amination the child 
appeared to be m pain 
The moutli and throat 
showed no eyidence of 
traumatism. Pressure 
made in the epigastric 
region caused the child 
to mote to the side, 
indicating that shettas 
in pain. 

Roentgen examina¬ 
tion of the stomach 
show ed a medium-sized 
safety pm open in the 
stomach (fig 1) 

It was deaded to 
observe the child for a few hours From tirrie to tune she 
cried out as if in pain At the end of one and one-half 
hours she appeared to be in constant pain, tossing about 
and cmng Beheting that the pin might be remoted with¬ 
out opening the stomach I attempted the follotv itig pro¬ 
cedure Under ether anesthesia and mercurocliromc tccB"-' 
a high left paramedian abdominal mmsion wa« — 



Fig 1 —Medium sized safety pm open m 
infant s stomach 
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a slight puffiness of the eyelids to a marked generahzejl 
anasarca, although it seldom reached the serere grade 
seen in nephrosis The blood pressure was elevated 
above 130 mm of mercury in thirtj'-three cases, or 26 
per cent of those in this class Moreover, m 73 per cent 
the blood pressure reading at the peak of the disease was 
20 or more millimeters higher than it was at its lowest 
point during convalescence This makes it appear that 
h 3 'pertension is a more common symptom of this con¬ 
dition than has been supposed Convulsne uremia or 


Table 1 — Chssi^catwn of Cases of h^cphntis 


Acute pOEtfnfeetlous hemorrhagic nephritis J2D 

Chronic nonspecific nephritis 21 

Nephrosis 20 

‘'ubaento bactenni endocarditis ulth nephritis 3 

byphills \Tlth nephritis 3 

luberculosis -nith nephritis 2 

Renal Infantilism 3 

Total ]80 


Its premonitory signs vas present in twent\-one cases, 
or 16 5 per cent The patient was considered to be in 
a state of threatened uremia whenever drovsiness, 
coma, severe headache, visual disturbances or nausea 
Mere accompanied by a blood pressure of more than 
130 mm of mercury Definite increase in the blood 
nonprotein nitrogen estimations v’as found in fort\-five 
cases, or 54 per cent of those m which chemical exami¬ 
nations of the blood ivere made. Hypercholesterolemia 
vas found in four instances 

Speamens of unne from practically all patients con¬ 
tained casts of various types besides albumin, blood and 
leukocytes Unnary suppression was not marked in 
most cases and prolonged anuria v'as present in only 
one, a fatal case 

Chrome Nonspecific Nephritis —'\lthough some of 
these children died in a few months, the tjpical case is 
more chronic. The shortest duration noted vas four 


Table 2 —Relative Agreement of Actual Obser alions -nth 
Diagnostic Criteria 


Dloffuocis 03d Cardinal Points 


Number Number Percent 
of of ogc« 

Cfl C3 In Caj*e5 Which 

Group DIlTerlDC Agree 


Acute po*tInfectIous neplirltla 

Antecedent Infection 

122 

5 

9o 

Hematuria 


0 

ICO 

Course 


0 

100 

Nonspecific nephritis 

Edema 

24 

0 

100 

Hematuria 


1 

90 

Hyperten fon 


0 

100 

IncreoEed Blood nitrogen 


1 

93 

Conr*^ 


0 

ICO 

Nephrosis 

Edema 

SO 

0 

100 

No hematuria 


0 

200 

Normal blood pressure 


2 

00 

So IncrcoM In blood nitrogen 


0 

100 

VflrLed albuminuria 


0 

100 

Subacute bacterial endocarditis -with nephritis 
Edema 


0 

100 

Physical signs of endocarditis 


0 

ICO 

Pathologic urinary symptom* 


0 

100 


months, the longest known was eight }'ears In this 
group the average duration was tv entj-eight months, 
but It must be remembered that those still alne hare not 
Ined out the full term of the disease As ret, in no 
case so diagnosed has recor erj taken place The history 
is important in the diagnosis because it contrasts so 
sharpl}' rrith that of the preceding group In only 
33 3 per cent of these children (eight) rras there any 


history of antecedent infection, and in six of these the 
infection rvas a slight cold,” not the acute, febrile sore 
throat so characteristically complained of in tlie acute 
type Not only is the historj^ of acute infection absent 
m these cases, but also evidence by physical and blood 
examination is lacking m most instances Observation 
of these children rvould not confirm the idea that this 
t 3 pe of nephritis is due to or constantly accompanied 
by infections It is readily conceivable, since infections 
tend to exaggerate the symptoms of most diseases, that 
m the eight children rvith histones of mild antecedent 
infection the dormant nephntis might first have been 
noticed at a time of exacerbation due to the intercur- 
rent illness 

Edema, to my surprise, was present at some time in 
all of these patients, usually at tlie onset It must be 
emphasized, however, that it vas not alvars present, as 
many of them have been free from edema for years 
at a time One observing a patient at a thin stage in 
the disease vould surely not think edema a part of the 
clinical picture 

The hematuria also, while present m ever 3 " case, was 
often inconstant, lasting for a few da 3 S to weeks. 


Table 3 —Incidence of Antecedent Infections in the Three 
Main Groups* 


lolectloD 

Sore thront 
Corrlcal adenitis 
Otitl« media 
Scarlet lever 

Acute nasal Inlectlon IcbrUe 

Pneumonia 

Sllebt cold 

Sinus Inlectlon 

Absces ed throat 

Coufch bronchitis 

Measles ... 

Ewosema 

Mumps 

Conjunctivitis 

Bheunintlsm 

Pericarditis 

Tooth Inlectlon 

Osteomyelitis 

Undiagnosed lebrlle attacL 

HodgLln 8 disease 

h,o history or evidence ol Inlectlon 


Actite Post Xon 

Intectlons specific 

Xephritls hephrltls hepbros s 





"" % 

[1 


Num 

Per 

Num 

Per 

Per 

ber 

Cent 

ber 

Cent 

her 

Cent 

C3 

49 

2 

6 

3 

IS 

44 

3o 



1 

6 

29 

23 



2 

10 

19 

15 





14 

11 





7 

G 



2 

30 



6 

25 

7 

36 

2 

2 



0 

10 

5 

4 



1 

5 

5 

4 



2 

10 

3 

2 





0 

2 





i 

1 





1 

1 





0 

0 





1 

1 





2 

2 





1 

1 









1 

6 





1 

6 

0 

4 

10 

GC 

1 

5 


As many ol the Infections tTCro multiple In each patient the per 
centago columns do not add to ICO per cent 


and then disappeanng for montlis In edematous 
patients the absence of hematuria may lead to an 
erroneous diagnosis of nephrosis, and sometimes only 
prolonged observation can recbf 3 the mistake In 
general the hypertension is a slowly increasing process 
extending with fluctuations over a penod of 3 ears The 
same is true of the azotemia Increased cholesterol in 
the blood was found m a few cases in this group The 
Mosenthal test showed a fixahon of tlie specific gravity 
rather early m tlie disease, and tins speafic gravity 
tended to become lower and lower as time vent on 
Marked reduction in the elimination of phenolsui- 
phonphthalein was usually noted rather early 
elimination tests showed marked retention at umes vnen 
edema was present and some retention at a 
These patients excreted large amounts of a'^umin iiu 
not so much as did the children vith nephrosis 
of convulsive uremia occurred rarely during exac 
tions of the disease, and true uremia conimom 3 
terminal manifestation It is an interesting ac 
this t 3 ''pe of nephntis is almost unknovn m P*^'' 
practice among children I can find among the mem 
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da^ The pat.ent exercised and manipulated the arm at 
home and applied hot compresses to the shoulder twice da } 
April 1 bo* “rs appe^ed nori^l 
The oatient could raise his hand to his mouth. W ith a litUe 
able to bnng the left hand back of his neck and 

touch his right ear The arm slowly gamed strength Abduc- 

touch ms rigm ecu possible ac- 

tiiel) to 70 and pas¬ 
su elj to 110 degrees, 

active flexion to 40 
degrees and passive to 
90, extension was nor¬ 
mal, and the paUent 
could climb a wall 
with his fingers to 
nearly his own height- 
Ehcammation, June 2, 
showed that the grip 
w'as good and the 
progress favorable. 
However, dunng in¬ 
clement weather the 
patient complained of 
stiffness and discom¬ 
fort m the shoulder, 
as a result of which 
he exercised little and 
motion was restricted 
as compared with his 
prevaous examination. 



size With the arm held m adduction The 

adjacent to the glenoid fossa was the onlj smooth part Ihe 
bones were apparentlj m health} condition. 

COMMENT 

Piersois states that m a fracture of the anatomic neck, if 
imLctioi does not occur and if the capsule of the 1°'"^ “ 
pleS torn through ite entire arcumference, necrosis of the 

“The hS hTad S" direct blood suppb but derives -to 
nom.shm“ nt through the capsular and 

f^tT^r a^^urf:^rm:£ed abs-hom ^ow- 
ever, the end-result is mfimtel} better than could be hoped for 

if the humeral head had been excised nttemnts at 

This case is reported to urge more frequent , ^ 
reducbon rather than excision The mam ^ 

that the humeral head was entirely detached, and its Diooa 
siJl)l}*cut off, but with reduction healing with good function 

resulted- 

1715 Pme Street 


T“,jt 3 —Appearance of the shoulder 
twenty*^uc months after the imu^ shoiMng 

the trophy and absorpUon of" the humeral 

head due to interference with the blood «u^ 
ply because of injury Good function bad 
resulted 


rhe patient returned to work, June 17, five and a half montte 
after the operation. The first few nights after he returned to 
work the arm was sore and painful, but when the patient vy^ 
examined. July 1. the local condition had improved and the 
range of motion had mcreased The patient was ^tdiivmy 
engaged in his occupation as a painter and was using his lett 
arm in holding and climbing ladders, and otherwise in his work 
The atrophy of the arm and forearm was improving, the grip 
was excellent, and as a result of active use the arm was rapidly 
approaching its normal strength Extension was normal flexion 
and abduction were possible to 120 degrees, and pronation Md 
supination m the forearm were free. The patient was dis¬ 
charged much improved 

On reexamination eleven months after the injury and hve 
months after his discharge, there was one-fourth inch atrophy 
m the arm and a one-half inch atrophy in the forearm Ine 
arms were equal m length and the grip wms alike m the two 
hands The left hand could be raised to the mouth the top ot 
the head and the back of the neck with ease. All motions 
below the level of the shoulder were performed with equal ease 
on the two sides The arm was flexed to 120 degrees active y 
and ISO degrees passively and abducted to 130 degrees exten¬ 
sion was normal Internal rotation was free, external rotation 
was restricted about one third and was the only motion with 
marked interference. Free motion of the humeral head was 
palpated in all directions through the range of motion possible 
In his work as a painter the patient could climb a ladder and 
perform his usual duties with the exception of overhead work. 

Examination, April 2 1929 twentv six months after the 
tnjurv and operation and fifteen montlis after his prevnous 
examination showed the patient in good general health He 
stated that his arm was m good but not perfect condition and that 
m Its use to the level with the shoulders it was normal He 
complained of occasional soreness but only on motion above the 
shoulder Restriction of motion interfered with overhead work 
II hen he undressed the two arms were used equall} well 
Active flexion and abduction was possible to 120 degrees, and 
c\-tcnsion was normal II ith the arm m right angle abduction 
and in the saggital plane internal rotation was normal and 
external rotation was possible to 20 degrees II ith the hand 
over the shoulder, motion of the humeral head did not seem as 
free as on the prev lous examination. There was one half inch 
atropbv m the forearm and the left arm was three-fourths inch 
shorter than its fellow 

Roentgen examination, April 12 showed the humeral head 
m the glenoid fossa and atrophied to one-fourth its normal 


accidental laceration of scalp with removal 

OF A PIECE OF PARIETAL BONE 
W E Deuel M.D Pevnsgbove. N J 

A most unusual injury occurred as a result of an e-xploMon, 
Jam 27, 1930, m one ot the large mdustrial plants of New 
Jmev A workman was attending to I 

2 a^m. on this date which necessitated his teing near a 
reducer There is a large funnel on top of tbB through which 
material is emptied into the reducer to produce a chemical 

'ThTdier the workman was in the act of fifling the reducer 
or had finished when the explosion occurred has not ^en 
determined However, he was found l>nng on tlie floor uncon¬ 
scious b> his fellow workmen. When he was brought to the 
Sant hospital it was found that he bad a circular laceration 
of the sralp over the right panetal region which 
12 cm. m diameter It was a clean cut flap, the base of which 

measured 6 cm (fig 1) 

There was a portion of the panetal bone as completely 
removed as if it had been trephined This vyas exactly in *e 
center of the scalp flap and measured 6i cm by 5 5 cm (fig 
There was no endence of external violence to this frapnent 
of bone or to the surrounding skull such as marks or radiating 
cracks, as would have been expected with a severe blow Ihe 

fragment of bone was 
examined quite mi¬ 
nutely, as was the ex¬ 
posed skull 

The dura was not 
injured to the slightest 
degree The exposed 
surface had a normal 
appearance and there 
was no hemorrhage 
from It 

The pressure of the 
spinal fluid was nor¬ 
mal Four cubic cen¬ 
timeters of fluid with¬ 
drawn within twenty- 
four hours show ed a 
slight amount of blood, but the spinal fluid was clear in forty- 
eight hours 

All refle-xes were normal There was spasmodic jerking of 
the arms and legs for seventy-two hours which gradually 
diminished, at which time the patient regained consaousness 
enough to an-swer questions by ves or no 



J —Appearance of «calp flap o\er the 
right parietal region 


3 Piersol G A Hunim Anatonj> 
Company 190“ pp 270-2“'! 
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of the staff of the Children’s Memorial Hospital only 
one or ti\o who have seen undoubted cases m private 
practice Because it seems to be a class disease, chronic 
nephntis sunulates the group of rheumatic diseases 
Nephrosis—The: group of patients wtli nephrosis 
includes all those with marked edema and albuminuna 
who did not show hematuna, hypertension, or increase 
in the blood nitrogen products In some of these chil¬ 
dren the disease did not run a chronic course, tivo of 
them recovering in less than a month The others pre¬ 
sented the usual picture of chronic, fluctuating edema 
Cholesterol estimations were made in thirteen of these 
twenty cases, and in ten instances the cholesterol was 
above 250 mg per hundred cubic centimeters Of the 
three patients m whom it was not elevated, one was 
examined early in the disease and ti\o after recover}' 
However, as hypercholesterolemia is sometimes found in 
other types of nephritis, it cannot be considered 
pathognomonic of nephrosis 

The relationship of infectious processes to nephrosis 
has been a point of considerable disagreement In all 
but one of the patients in this senes, a definite infection 
was demonstrable at least at the onset The type of this 
infection, however, was different from that seen at the 
beginning of acute postmfectious hemorrhagic nephritis 
As a rule it nas afebrile, charactenzed as a “cold” or 
cough In one instance, however, nephrosis followed 
pneumonia, and in another suppurative cervical adenitis 
These children did not show any tendency toward con- 
wilsive uremia, and when given plenty of water were 
not toxic A definite leukocytosis averagmg 21,000 
\\ as present at the onset 

It must be emphasized that, whenever a patient 
thought to have nephrosis passed sufficient blood in the 
urine to give a positive benzidine test on a centnfueated 
specimen, the diagnosis was changed None of those 
listed here have shown undoubted blood in any unne 
examination This point must be taken into considera¬ 
tion in comparing these cases wth others reported m the 
literature, in which adherence to this rule is often not 
thought necessary 

Subacute Bacterial Endocarditis with Nephritis —In 
all essentials except for the presence of endocarditis, 
these patients resembled those classed as having chronic 
nonspecific nephritis This group does not contain any 
children mth albuminuria due merely to renal passive 
h}percmia In at least two, the kidney symptoms so 
or ershadow ed those of the heart that the endocarditis 
was not recognized at first The severity of abdominal 
Symptoms in this group was impressive Two of the 
children entered the hospital with a diagnosis of acute 
Appendicitis, so pronounced were the intestinal signs 
In one instance the abdominal symptoms were appar¬ 
ent!} due to mesentenc thrombosis, and the history of 
the onset of hematuna coincided with tliat of the 
thrombosis 

Svphihs ivith Nephritis —In all important points 
these children resembled those wnth nonspecific nephri¬ 
tis klarked edema at the end was a noteworthy feature 
Tubuculosis with Ncphiitis —These children did not 
hare renal tuberculosis m the ordinary sense They 
presented the picture of chronic nephntis and are 
classified separatel} because of the clinical diagnosis of 
milnn, tuberculosis at the same time 

Renal Infantilisin —Infantilism was the feature in 
these patients which differentiated them from the other 
patients wath nephntis Their symptoms simulate 
chronic nonspeafic nephntis, and it mav well be tliat 
thca arc mcrel} instances of that disease beginning in 


infancy' Pinna at the onset W'as noteworth} in one 
pabent prognosis 

Of the 186 children, thiity'-nme died with symptoms 
of nephritis, four have died of other causes since 
recovery from the nephritis, eighteen are chronically ill, 
one was acutely ill w'hen last seen,^ and 124 were 
entirely w'ell as far as I could see at the last obsen'ahon 
This gives a mortality of 21 per cent and an addiUonal 
morbidity of 10 per cent, with tlie possibility of recovery 
in some These statisbcs mean little, how'ever, when 
one IS confronted with a specific case It is much more 
illuminating to study the mortality rates in the vanous 
groups 

Of the 129 diagnosed as having acute postmfectious 
hemorrhagic nephritis. 111 w'ere entirely well when 
last seen, five were convalescent, and one was lost from 
obsercation while acutely ill ^ Four have died since of 
other causes with negative urinalyses Eight children 
died during the acute attack, giving a mortality ot 
6 2 per cent 


Table 4 —Duration of Obsci" ation All Types 
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As it IS usually considered that chronic nephritis 
frequently follows this acute t}'pe, my inability to 
find undoubted instances of this sort is of especial 
interest The follow-up obseri'ations were certainly 
numerous enough to have detected such instances if the\ 
are at all common, as ninety-nine children were observed 
for more tlian one year and one child was observed as 
long as ten }ears (table 4) Since the diagnostic 
criteria for acute posbnfectious hemorrhagic nephritis 
would rule such chronic cases out of this group, before 
any deductions are made the cases of chronic non¬ 
speafic nephritis must be studied and traced back to 
their onset m a search there for the history of acute 
postmfectious nephribs Reference to table 2 shows 
that two of the twenty-four children present histones 
of onset similar to those in the acute group While 
this makes it seem possible that there were two cases 
which began as acute postmfectious hemorrhagic nephri¬ 
bs and went on to become typical instances of 
chronic nonspecific nephritis, the evidence is by no 
means convincing It is probable that if one chose 
Event}-four patients entering the hospital with any 
chronic disease, one would find that two or more w’ere 
suffering from or recovenng from acute upper respira¬ 
tor}' infecbons Also one is likel} to see diseases first 
dunng exacerbations, and these are often due to acute 

1 This patient v.»s observed for one day only v.hen he left the hos 
pital against advice. 
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h.s errors If ^'’^ucmg studer^ts ^ 

either as °^,,, conduct of treatment for renereal 

Srea“' AU ''’"f\T adfqiiL'te” n^STenom and 

teaching from man to f^f jc^^uscular techmc, as uas 
Successful fniJf a Se ago, is a matter of 

pointed outbj accurate!) performed 

evact motions ."P^.mariablv meld a satisfactor) result 

proper instruments, almost ^ possible, ttith it to go 

A manikin must be so den _ ^ outcome close!) 

through these "’f'‘’''V *,),. t,„niaii subject Realism which 
resembling that obtained in ffnmn^^uDj 

fixes \isual and palpator) P of a backflow demce 

essential item, and accounts for manikins In the 

colored solutions, sh^s repeatedly corrected 

presence of tlie manikin, tl e ^tient that are 

Mthout die embarrassment or b)-enects 


^ A Ci fiir 31 The depth of the \em is 
reins are represented (1, hg I padding abore the tein and 
r-aned b) the gaure and cotto pa ^gc 30 

beneath the skin, ^^cd-m aperture m the antecubital 

A. stockinet cover with a hemrnea 
space makes a more or less attractiv 
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Fie 1-ManA.n for deraon.trat.nB intramuscular injections 


niev-itable m the treatment room Before the student ts allow^ 

to treat the human subject I’\*“Xe«pirmg btw v 
of hand tremor, false passes jerks and perspiring orow 

pain to himself or to his patient s,sts of a wooden 

The intramuscular manikin (fig II , , „„„ ,!,• trunk, 

skeleton, the extremities articulated with f^ c 
made of two boards about 10 b) 

middle at right angles b) another board the contours 

placed inside a cotton union suit stuffed to e p 

with newspapers The buttocks consist o w rubber 

with a cleft in the midhne and the wht^ cove otherwise 

dam The model is headless and dressed as 

even to the shoes, so that the position of e elusive of 

be watched The cost of the mamkm 

labor which required about five hours The ru -ppcars 

the buttock skin is held m place b) adhesive strips 

through a hemmed opening m the union smt t'hen the trousers 

are pulled down The manikin is displa) cd be , . 

the proper pose on the treatment table and „,rhtdme 

tcchnic as desenbed bv one of us*^ is ''“f 

choice oC sUc, IcCt band \'aUe action entrj c p » 

injection of suspension and withdrawal of ne^le. 

The intravenous mamkm (fig 2) consists of a P'“ster o‘ 
arm and forearm wnth a wooden skeleton hinged at the elbow 
and conummg a svstem of rubber tubing representing ^ins 
At the antecubital space the usual median basilic and cephalic 
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F.C 3-Schematic Kt up for dcmo^^tins ^nt^^^cuou. 

1 veins la antecubital •1'“" rub.nc from aVra to waste can 

'v V"’'iule“ES 'rrndT”EU»UfeSfon to facit.lalc changmE of 
tubing m antecubital space. 

reservoir (3 fig 3) and from the arm to the '^’aste can (4 fig 3) 
can casil) be covered b) a sheet over the cot (fig 2) 

The total cost of constructing such ^ f-.ftam 

and involves an evpend.ture of about Certain 

practical considerations hovvever ^^se m^mamtamm 
model in working order Obvioush the 
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infections It ma'v be said, then, that whereas it is 
possible that in tno instances acute nephritis was 
followed by chronic nephritis, the evidence is incon¬ 
clusive, and that in more than 90 per cent of the chronic 
cases It ■nas not possible to demonstrate acute nephritis 
of the postinfectious tj'pe at the onset 
The prognosis in the postinfectious tipe must be 
modified as far as the immediate future is concerned 
1 . hen sjTnptoms of coin ulsive uremia are present This 
need not make the ultimate prognosis anj the worse, 
honever, once the uremic attack is over Sixteen such 
jiatients nho had seeeie s\mptoms of convulsne uremia, 
including one uhose conemlsions lasted eleven days, 
have made complete and permanent recoveries 

The outlook for the patients with chronic non¬ 
specific nephritis must be exceedingly gloomy, as 54 2 
per cent of these children haae died and 45 8 per cent 
are now ill This gnes a chronic morbidity for this 
group of 100 per cent In one or two instances there 
maj be hope of reco\ ery in those still under obsen'ation, 
but possibly this is sustained by undue optimism Noth¬ 
ing in my experience has been more disheartening than 


Table S— Proaiwsis in Various T\pcs 
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Subacute bacterial endoear 
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ditls Tvith nephritis 
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0 
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Rena] infantlll^HD 
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''rphlUtle nephritis 
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i ubenrulous nephritis 
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0 


2 
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* Three putlents hfid <rmptoinIc< ajbnniljjurlfl jif the Jo t ob^erro 
t'on and five urc still con\ul*’ cent Irorn the ociite attack 
i One patient vos under ob errntloii onlj one <lny 
Four patients died froni other cQu«e« thc^ not being Incloded in 
llio eight death 

f hour potfenfs hod no other nbnonuohty tJjun marked olburolnurlo 

\>atclung these children progress through months and 
jears with steadih increasing arterial tension and blood 
nonprotan nitrogen estimations, with headaches becom¬ 
ing more se\ere as they slowly approach the ultimate 
cardiac decompensation or terminal attack of true 
uremia 

A practical point in estimating the prognosis of a 
child with nephritis and hematuna may well be 
emphasized here From this senes it would appear that 
the chances of complete recoiery are in proportion to 
the eindence of acute infection either antecedent to or 
concomitant with the onset of nephritis If with the 
onset there is no eiidence or liiston of an acute, febnle 
infection, the prognosis must be guarded In this senes 
there were thirt)'-two m which such a history w'as 
Fcking Only file of these children are well today, 
and the other twenti-seien haic either del eloped a 
chronic tipe of the disease or liaie died 

In nephrosis the prognosis seemed to depend largely 
on the preiention of the acute mtercurrent infections 
from which most of the children died Ot the twenty 
children, eight entireli recoiered, three in the early 
stages (It IS possible that these three cluldren mav 
haie had acute postinfectious hemorrhagic nephritis 
and that the hematuna had disappeared before there 
was an opportuniti to examine the urine ) Fiie of 
the tiventi are siTiiptomless except for marked 
albuminuria and sci en hai e died Tins gii es a mor- 
taht} rate of 35 per cent, an additional morbidity of 
25 per cent, and leares 40 per cent who hare recorered 


Most of the children who recotered from chronic 
nephrosis did so followmig a severe infection with a 
septic temperature presumably due to streptococci 
The children having nephntis with subacute bactenal 
endocarditis had a more rapidly fatal course than those 
in the preceding group Eightt' per cent died m a few 
w'ceks or months and the one patient still alive at the 
last obsenation was in a critical condition at that tune 
None of the children wnth renal infantilism haie 
recot ered, and tw o of the three hat e died The survit or 
looks as though she would hte set oral jears longer, 
being 10 } ears old now 

All of the three with nephritis and stpliilis died rather 
quickly, two in the acute stage of the process 

Both children tvith nephritis and tuberculosis died 
m a short time 


teeatjiext 


A few obsertations were made which are of interest 
from the standpoint of therapeutics 
After the first year of this wmrk, fluids were not 
restricted in any case regardless of the amount of edema 
present This method of treatment was instituted 
because it was felt that the patients were toxic and that 
w ithholding liquids could not be sound therapeutics in 
such patients Furthermore, the possibilitj was con¬ 
sidered that the edema itself might be a protectnc 
mechanism designed to dilute toxins = This method of 
treatment was justified by the fact that the patients w'ere 
much less toxic and more comfortable during adequate 
administration of fluid I ha\e learned not to fear 
edema unless it imohes the brain, lungs or larjnx To 
Mgorous fluid restriction I haie attributed some 
unnecessary acadents which occurred in earh cases 
As an outcome of this attitude toward fluids, a 
technic for the treatment of coiivulsn e uremia has been 
used w'lth which I have so far been able to eliminate 
acadents from this cause When a patient with am 
one of the hemorrhagic tjpies of nephntis has a blood 
pressure aboie 130 mm of mercun and has sjmptonis 
such as drowsiness, coma, headache, nausea or visual 
disturbances, he is considered to be in a state of 
impending uremia Fluids are forced and magnesium 
sulphate in doses of from 1 to 5 ounces (30 to 150 cc ) 
of the saturated solution daily is giA en b\ mouth This 
treatment does not cause diarrhea while the uremit 


sjmptoms are present, and the blood pressure drops 
promptl) No sweats are used, but the patients are kept 
comfortably warm Under this management, only one 
patient has de% eloped convulsions In this patient, 
treatment ^vas discontinued because she was considered 
on the road to recovery, after which she suddenlj 
dev eloped an exacerbation of sjnnptoms w ith high blood 
pressure, and before the treatment could be reinstituted 
convulsions began 

When the patient is first seen after convnilsions or 
coma have appeared, hypertonic salt solutions, usually 
a 2 per cent solution of magnesium sulphate, are gn en 
intravenously This is administered very slowl} and 
IS stopped when the blood pressure is reduced to a point 
somew hat above the normal At this time the patients 
have alwavs been relieved of their symptoms, and the 
magnesium sulphate is then given by mouth, as recom¬ 
mended by Blackfan,’ until recovery is established 
Since adopting these prophj lactic and therapeutic 
measures, I have had seventeen patiaits with threatened 


2 Aldnch C A A Stadr of the Cllnicil Course of Ccneroiiicd 
ema J A VI A. 84 431 486 (Feb 14) 1935 

3 Blaetfan X, D Acute Xephrius m Children with Signal Refer 
e to the Treatment of Uremia Bull Johns Ilopbins Ilosp avso> 
ag) 1926 
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or estabhslicd uremia of the commlsivc l}-pe, all of 
whom ha\e reco\ered A most surprising feature is 
the fact that magnesium sulphate m these edematous 
children with the hemorrhagic tj^ie of nephntis does 
not cause diarrhea even w hen massive doses are used 
Rarely are there more tlnn tw'o or three stools daily 
until after the prophylactic result is obtained For this, 
no explanation is offered 

The usual dietan measures W'ere tried without 
evidence of great hann or benefit to the patients It 
seems to me that the benefits ascribed to low' protein 
diets have }et to be conclusnelj proied The fact that 
there has not been recovery in any of the cases of 
chronic nonspecific nephritis here reported does not 
tend to show that dietary restriction has had any marked 
beneficial effect \t the present lime two such patients 
are on a general diet, and their appearance, at least, is 
markedly improied 

, Frequent use of the salt-free diet as a means of 
reducing edema brought out one interesting point I 
hare never seen an instance in which it seemed 
justifiable to assume that a salt-free legimen had 
caused diuresis m anj tipe except chronic nonspecific 
nephritis Here, howerer, diuresis has several times 
followed salt restriction Moreover in those patients 
who had a tendenci to recurring attacks of edema, the 
salt-free diet was successful in prerenting edema, and 
I hare been able to eheck the patients’ adherence to the 
diet hr obserr'ations of the condition of the subcu¬ 
taneous tissues 

In nephrosis a high protein diet rras used Although 
tins seems reasonable, it cannot be said that demon¬ 
strable improrement follorved its use Nor was I 
impressed rrith thyroid therapy In one child a 
Ihjroxm diuresis rras produced on trvo occasions On, 
all subsequent attempts to repeat this m the same child 
1 met rrath failure 

The repeated obsen'atiou that recorery in chronic 
nephrosis sometimes follorred high fevers associated 
with streptococcal infections led me to attempt to 
duplicate this feat of nature's, using rarious materials 
in an attempt to pioduce nonspecific protein reactions 
I hare failed m this, not because the fever did not cure 
the nephrosis but because I w'as unable m these children 
to obtain high febrile reactions In one instance, eight 
billion trphoid organisms rrerc injected mtrar enously 
rrithoiit marked reaction It might be justifiable to trr 
the effect of malaria on these patients, but because they 
do not do rrell rrith the acute infectious diseases it is 
not considered adrisable to expose them intentionalh 
to measles or other exanthems 

i her ip) m those r\ ith acute posbnfectious hemor¬ 
rhagic nephritis rras aimed at rrhatever infection rras 
still present In a ferr instances m rrhich I rras able 
to locate and eradiate abscesses, the recorer^ from the 
neiihntis rras uniisuallr prompt Practicallr all of these 
patients had their tonsils and adenoids remored as a 
prerentire measure before learmg the hosjntal It rras 
not alrrajs thought adrisdile to rrait until the unne 
rr IS absoluteh normal and inanr hare undergone the 
operation while showing traces of albumiii and blood in 
the urine While m some instances a spglit fiarc-iip in 
the urniarr abnormalities follorred m no case rras 
thc"c anr other ill effect and I consider that the danger 
oi ether anesthesia in neiihritis is exaggerated This 
fear of ether has sometimes caused delar in neccssarr 
ojicratire procedures such as mastoidectomies rrhich I 
consider much more d mgcroiis to the patient than the 
anesthetic 


The possibihtr of danger from eclamptic uremia rr-as 
constantly kept in mind m camig for these acutely ill 
children As a prer entire measure, frequent blood 
pressure obserr ations bar e been invaluable In this 
way one is alrrajs forewarned I rvould rather follorv 
the blood pressure than the urinal) sis as a guide to 
management in such a child 

P\THOLOG\ 

Twent)-one autopsies were done on patients in this 
series The results will be reported elsewhere They 
may be summed up brieflr as follorvs In the acute 
cases the autopsv obserr ations were remarkably dis¬ 
similar, some kidney s show mg tranendous changes and 
some almost negligible ones In chronic nonspecific 
nephritis all the elements of the kidney rvere mvolred 
in each case, but these changes vaned greatly as to 
their relatne serent) m the different specimens In 
nephrosis a preponderance of tubular injurj rvas found 
with changes in the glomeruli so slight as to be debat¬ 
able In the cases rrith endocarditis the mflammator)' 
lesions seemed to be due to emboli or infarcts In the 
single cases of sjphihs, tuberculosis and renal infan¬ 
tilism rvhich came to autopsr, the pathologic picture was 
not unlike that m nonspecific nephritis The kidiie) 
of the child rvho died of renal infantilism showed the 
most marked secondarr contraction of any m the group, 
and this may possiblr liar e been due to an ascending 
infection Arteriolar changes were generall) absent 
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THE NONCARCIXOGENIC NATURE OF 
PURIFIED MIXER'LL OILS* 


FRANCIS CARTER WOOD, MD 

XEW roRk 


The rride pubhcit) giren m recent rears to the pro¬ 
duction of cancer m human beings bv contact with 
lubricating oils has caused considerable concern as to 
the possible dangers of using the heavy oils for thera¬ 
peutic purposes This apprehension is of course the 
result of complete lack of knorr ledge of the exact 
conditions under which such oil cancer appeared There¬ 
fore, rrhile sereral m\estigations hare been made of 
the carcinogenic possibilities of specially purified oils a 
stud) on a large scale of some rridely used therapeutic 
products rras considered adrisable 

The facts about oil cancer hare been onl) recently 
discorered Southam and Wilson' in 1922 called 
attention to the fact that cancer of the scrotum rras 
undulr frequent in mule-spmners rrhose clothes are 
saturated rrith lubricating oil from the machinery 
which ther attend Scott m 1923= published an exten- 
sire paper on the cancer ot rrorkers m the Scottish sliale 
oil industr) Since that time numerous articles hare 
ajipeared describing cancer occurring m the laborers 
cmplored m certain spinning operations An excellent 
rejiort rras made br an English goremmcntal commit¬ 
tee appointed to study mule-spmners’ cancer ® Some 
339 cases were collected and the facts reported in the 


jnsmntc oi ^,^nccr Kesearcli 

JI T ^ ^ Cancer of the Scrotum Brit. 

A-t Dcrmatosc! of the Paraffin Workers of 

, "“h tt D' cription of the Ststem Adojited 

r ft. O’ltamed at the Periodic Examination of These rr orkmen 

1-1 n ti bctenUfic Report Imperial Cancer Research Fund London 19 ’^ 

p oa 

3 Report of the Departmental Committee appointed to contidcr c\i 
dence a^ to the occurrence of tpthcliomatous ulceration amcme mule 
Bninners 11 Stationery Office London 
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ciliin were disconlimiod on the followiiijr diiy Init low irrnde fever wiiliotil spiltiiijt 
continued. On Fcbruai'y 8, 1955 icterus was noted in the .sclcrae, Lnimrntory findinj'.s 
that day were: Urinalysis—alhuinin 8+, urohilinoRcn quantitive dilution. 

Hcmocram—white blood cell count 1!5,000, 80 per cent nentronhila, 18 per cent lyinpho- 


fri'nins, 
<'! nnn. 
thymol 
itroften 


not elevated. 

Liver function tests and urinalysis showed innrked hepntoccllulnr impairment. On 
11 10KK 1 .wun on ono o.i _ .i.m,. .in 


aim coiiuriaeu uy me ciiiei oi me iiiouiaiory service, iir, iii. .inconson. none marrow 
examination, the electrophoretic protein pattern, ami other immunochemical .studies 
were requested but were not available at the lime. 

The initial Icucocytosis with 80 per cent ncutrophil.s was considered a respon.se to 
tissue dnmagre, the subsequent lymphocytosis as a lymphoid or rcticuloendotholinl tissue 
response, and cosinophilia was compatible with an nllerfric state, Kiviiqr a clinical 
picture strongly suggestive of reduction in circulating anliliodies. Empirically he was 
given 0.15 cc. per kilo of gamma globulin intramuscularly. The next day he appeared 
less toxic and subsequently improved slowly. Infectious mononucleosis was considered 
as an alternate explanation of the rather bizarre sequence of events. Iletoropliile 
antibody test of P.nul-Bunnoll was reported positive in 1:28 dilution on February 14, 
1955, in 1:66 dilution on February 16, 1955, but was negative on Februarv 25, 1965,' 
This diagnosis, therefore, was not proved. 

Hemogram on February 14, 1955 showed white blood cell count 28,000, 69 per cent 
lymphocytes, 31 per cent neutrophils. EGG on February 15, 1955 was road ns normal. 
A small test dose of 250 mg. streptomycin resulted in reaction consisting of chills 
fever .and skin rash. A test dose of 3 gr.ams of rezipas re.sulted in nausea, malaise! 
leucoeytosis and slightly abnormal liver function tests. On April 18 1955 the tofni 

protem was 8.24 A/G ratio .685. A/B ratio 3.10, albumin ,36.90 pe,’- cent, 1. 

2, 9.30 per cent, beta 11.90, gamma globulin 35.82 per cent 
f on February 26, 1966. On reclicck April 18, 

1955 b> the Naval Medical Research Laboratory, Great Lakes, Illinois, the anti- 

streptolysin titer was 1:600. These findings do not necessarily incriminate the strepto- 
fection ^ etiologic agent and may have indicated previous streptococcic^in- 

: symptoms, signs and laboratory reports have shown stcadv 

He became asymptomatic and by the end of May nil laboratory finding's 
remrned essentially to normal values. Following recovery there was no radioloiWr 

bilateral tuberculous lesions. Antitubcrculosis chemo¬ 
therapy consisting of INH alone was restarted on September 14 1965 with <!lf>wlv 
increasing doses to 100 mg. three times daily by SeSbor 26 1955 Pvraz nS/ 

.0 SM, PAS .„d INH. U^lo,T‘ 

tuberculosis serX^e?VeteraL^Adtnin^stiution^Hosnibfl'^n^'^*'^'* ^*1'^ uouropsychiatric- 
Simons Army Hospital SeptenTbe? 30 1955 

Gordon on January 3, 1955 for an at.UP hospitalized at Camp 

showed an infiltraL in the left apical region and he® waf V x-ray film 

on February 11, where he reacted to tuberculin W w f to Fitzsimons 

Three gastric cultures were negative £ "ddfast bacmi*""^^^^ histoplasmin. 

PPaTmS, 195*?^^?^ hi^^^re'^KrolSro- 

His height was 72", weight 149 nnii^Ho^'w was avithin nonnal limits 

it was difficult to obtein a cl2r of mental 

than that he had come to the United States from YugoslavL^lfter 
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public press The mention of these facts in the daily 
papers in this country led, as mentioned, to anxiety on 
the part of patients who were taking refined mineral 
oils as a laxative, these individuals fearing that the 
continued use of such oils might induce cancer 

There are a number of general arguments against 
the possibility of refined petroleum producing cancer 
One IS that for many jears the use of animal fats in 
the preparation of medianaJ ointments has been 
abandoned and petrolatum, a product of petroleum 
residues, substituted Thousands of tons of such 
petrolatum must have been spread on the skins of 
individuals at an age when they were susceptible to 
cancer, yet there arc no records of the production of 
any neoplasm by the use of such ointments with a 
petrolatum base Nor has skin cancer, according to the 
Census Bureau reports, shown any notable increase, 
except such as might properly be explained by the 
increasing number of older people m the population of 
the United States The use of petrolatum internally 
is not infrequent, yet there is no evidence that such use 
has been folloued by cancer A lighter grade of 
mineral oil has also been used as sprajs m the nasal 
passages for a good many years, also without evidence 
that Its prolonged use is followed by any inflammatory 
processes or by cancer Nor is there the slightest 
cimical evidence that the use of the purified mineral oils 
internally for long periods has produced cancer The 
increase of gastric and intestinal cancer in the census 
statistics antedated the general use of such oils and the 
rate of such recorded increase has not shown any note¬ 
worthy diange The relative increase that has been 
observed can be explained wholly by the improvement 
111 diagnosis due to the more extensive employment of 
chemical methods in testing the stomach contents and of 
reagents for detecting occult blood in tlie feces, and the 
universal use of opaque meals for the diagnosis of cancer 
of the stomach and intestine by the roentgen rays 
However, such general arguments are less convincing 
than a direct expenmental study, and as it has been 
shown that the skin of mice is highly susceptible to 
cancer when painted mth oil or tar, and as the Institute 
of Cancer Research possessed a strain of rats in which 
the frequency of spontaneous cancer of the intestine 
was known, it seemed wise to answer by direct experi¬ 
ment the question which has been raised as to the 
caranogenic potentiality of the refined mineral oils 
The following experiments were therefore under¬ 
taken Samples of Squibb’s Liquid Petrolatum (Cali¬ 
fornian) and Nujol sold by the Standard Oil Company 
of New Jersey ivere obtained from a reliable druggist 
A race of mice was employed which was known to be 
susceptible to cancer by painting tar on the skin These 
expenments had been previously earned out in the 
laboratory of the Institute of Cancer Research, and tar 
cancer was easily produced in these mice by suitable 
application This strain has not been obsen'ed to 
deielop spontaneous cancer of the skin, though many 
thousands of such animals hai e been used in the insti¬ 
tute dunng the past fifteen y'ears 

Four hundred of these mice were taken and divided 
into two groups Each was fed the regular laboratory 
diet consisting of bread, fresh vegetables and some 
grain meal A small area ivas epilated -with banum 
sulphide paste. This area was on the back of the neck 
between the ears, a site that is chosen to prevent the 
animals licknng off the applied oil They also were 
separated, so that another animal could not lick off the 
oil The skin of 200 was painted wath a small quantity 


of the tw'o oils mentioned three times a week The 
painting was kept up for a year on tlie average The 
mice dying of disease w'ere replaced by fresh aninnis 
This penod corresponds to about twenty years in the 
life of a human being, as the mouse rarely lives more 
than two or at a maximum three years The time 
during which the painting with oil was carried out was 
amply sufficient to produce carcinoma had the oil 
possessed carcinogenic qualities It has been found that 
by the use of tar a large percentage of this strain will 
show tumors in from four to six months Evidence of 
skin irritation, such as papillomas, may appear in the 
mouse w'lthin sixty days, and almost all skin reactions 
to such irritation occur witliin a year In none of the 
mice was any evidence of irntation produced'by the 
use of either Squibb’s Liquid Petrolatum (Califor¬ 
nian) or NujoI On the other hand, the 200 mice of 
the same strain painted three times a week with a 
heavy lubricating oil known as Gargoyle “Mobiloil” 
Grade B, made by the Vacuum Oil Company, showed 
considerable irritation of the skun, and in two animals 
benign papillomas were noted after 113 days A wart, 
about 8 mm in diameter, appeared on the neck of 
another animal after six months, but this animal died of 
enteritis eleven days after the appearance of the wart 
and microscopic examination showed that it ^vas purely 
an epidermal thickening There was no evidence of 
cancer Four other animals developed at about the end 
of the eighth month small hornlike papillomas, but 
microscopic examination show-ed these to be benign 
This experiment was done as a check on the skin sen¬ 
sitiveness of the animals used 

These facts, which concur with those obsened 
Kennaway ■* and by Leitch,^ indicate that it is possible 
to develop papillomas on the skin of susceptible mice 
by the repeated application of heavy lubneating oil 
Heavy petroleum oil is, according to these authors, 
much less caranogenic in mice than shale oil, seventeen 
times as many tumors being produced by shale oil as 
by heavy lubneating oil Some of the lubneating oils 
have been found not to be carcinogenic to mice, others 
are higlily so These results are in marked contrast to 
the entirely negative effect of the highly purified thera¬ 
peutic oils 

Leitch’s experiments and those of Twort and Ing “ 
have shown that m general highly refined petroleum 
oils are noncarcinogenic and my' expenments w'lth two 
commercial products confirmed this 

Twort and Fulton' showed that while fnctioml 
distillation of carcinogenic lubneating oils offered no 
constant separation of the carcinogenic substances, the 
active agent being sometimes concentrated in the higher 
boiling point fraction, sometimes in the lower, the 
activity could be reduced or completely removed by 
extraction wth sulphunc acid This is, in general, the 
procedure used for bleaching and purifying the medic¬ 
inal oils The heavy fraction distilled from the cnide 
petroleum is treated with concentrated acid, then with 
fuming aad, neutralized and finally filtered through 
kaolin, silica gel or similar adsorbent substances These 
procedures remove the unsaturated compounds present 


4 Kennaway E. I. EiMnments on Cancer Prodncing Substances 

Leitch* Archltoid''^ Mnle Spinners Cancer and Jj^n^ Ms Bnb 
M J 3 941 (S«pt 13) 1924 Paraffin Cancer and Iti Expcnrocntal i ri> 
duction ibid. 2i 1104 (Dec 9) 1922 -• i . j a 

6 Twort and Ing Untersuchangen uber kebseneugende Agentieo 

Ztschr f KrebflforscL 27 30S-351 1929 x 

7 Twort C. C and Fulton J D 

Carcinogenic Agents in JImeral Oils J Patb. & Bact. 02 149 
Gan ) 1929 
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household chores, has taken short walks, and now negotiates the 28 steps to her second 
floor nnartnient. The clinical improvement in this patient has been almost iinbclievable, 
Present electrocardiographic tracings show considerable improvement m the ischemic 
pattern. No ballistocardiograms were taken in this instance. 

Ca^c. «• T J age 54, had been well until 1947 when he suffered a posterior myocardial 
infarction He had returned to work but in 1949 severe substerna! pressure radiating 
to the left arm and through to the back with emotional upsets, on exertion and ater 
during sleep made its appearance. When this became progressive he changed to light 
work. Nitroglycerin relieved his pain but resulted in severe headaches. This drug 

recently was losing its effectiveness. , , , , , ai 

Physical examination revealed a well developed, somewhat obese, white man with 
blood pressure of 180/100, pulse 78, and respirations 16. The heart was not enlarged, 
there was a grade I systolic murmur at the apex, and normal sinus rhythm was present. 
The lungs were clear to auscultation and percussion. There was no palpable abdominal 
mass or organ. There was slight peripheral edema but no cyanosis. 

Routine laboratory examination revealed only a modest increase in the serum 
cholesterol to 305 mg. per cent. The electrocardiogram showed an old posterior infarc¬ 
tion and some anterior wall ischemia. Roentgen oxaniination failed to reveal any 
cardiac chamber enlargement, but there was moderate dilatation of the aorta. 

The internal mammary arteries were ligated and divided on February 22, 1967. 
Postoperativelv, he was able to return to work. Tlu-ee months after the operation he 
suffered a mild right sided stroke. At present he is engaged in light work, still has 
angina with exercise and after eating for which he takes brandy and Anaein. He is 
considered unchanged by this operation. 

Electrocardiograms and ballistocardiograms since surgery show no evidence of 
improvement. 

Case S: J. D., age 57, had been in apparently good health aside from slight hyper¬ 
tension (176/100) and marked obesity until August of 1956 when he developed chills 
and fever up to 105“ and became comatose. He was treated for pneumonia and after 
partial recovery his electrocardiogram showed the pi-esence of a posterior myocardial 
infarction. Shortly thereafter rather severe left precordial pain on exertion developed. 
This could be relieved by nitroglycerin. There was no radiation of the pain. He 
resumed his work and while on a trip to Europe had a severe attack of indigestion 
requiring a narcotic. Despite diet, peritrate, and papaverine he continued to have 
anginal attacks on slight exertion. 

On physical examination his blood pressure was 140/92 and his pulse was 76. He 
was an obese man (229 pounds) in no disti’ess at rest. There were a few rhonchi and 
wheezes in the left lung base. There was no detectable cardiac enlargement. There 
was a soft, systolic murmur at the apex. The cardiac rhythm was normal sinus. 
Examination of the abdomen revealed an old cholecystectomy scar, and the liver was 
palpable just below the costal margin. 

Routine laboratory examinations were normal. The electrocardiogram showed first 
degree A-V block and anterior wall ischemia. Roentgen examination revealed a dilated 
aorta but no cardiac enlargement. 

Bilateral ligation and_ division of the internal mammary artery was accomplished 
on January 29, 1957, wth an uneventful convalescence. Three months later he was 
again running his fuel oil business and very active without pain. He was considered 
markedly improved. 

_ The electrocardiogram remained unchanged. Ballistocardiograms were not taken 
since surgery. 

Case 4 .• J. S.: age 74, was in reasonably good health until four years prior to ad¬ 
mission, Avhen he began to experience exertional left precordial pain radiating to the 
left arm and jaw. These attacks progressed in severity and frequency and began to 
awaken him during the night. Two years prior to admission he suffered a cerebro¬ 
vascular accident with left hemiparesis. His angina was relieved by rest and by 
nitroglycerin except for a more severe attack one week prior to admission which 
w£^ acMmpanied by auricular fibrillation for which he was digptalized. 

his blood pressure ranged from 185/70 to 204/84, his pulse 
cervical vein distension. The heart was not demonstrablv en- 
11, systolic murmur heard at both the apex and base. 
The liver^v^ were clear to percussion and auscultation, 

spleen., kire Sno peripheraf edeSa® inspiration as was the 

®^^’ninations were essentially normal. The electrocardiogram sug- 
of tie chesI rSd ^ brachycardia of 48. Roentgen exlminaHon 
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tuberculosis—GORDON 

,.h.ch se„ „U, cur pr„e„t Icuouledgu ,o be “ 

^„T='reS =p=„™».s -e ^ M - - - SJrcu-Sffip 

wth one drop oj Kujol and^lOO jvith ^ Feeding albino rats wth the same oil did not 

produce carcinomas of the gastro-intestinal tract 
5 As the skin of the albino mouse is quite as sen- 
siti\e to oil irritation as is human sknn and as both 
albino mice and rats ha\e spontaneous cancer of the 
intestine, there is no reason to behc\e that if the refined 
oils used i\ere not caranogemc to the experimental ani¬ 
mals they will be so to human beings 
1145 Amsterdam A^erme 


Squibb’s Liquid Petrolatum (Californian) three times 
a week This amount is about one four-hundredth ot 
the body weight, or equivalent to 6 ounces (180 cc ) ot 
the oil eieri' other day to a person of average weight 
The administration of the oil caused a pronounce 
diarrhea in some of the animals, and occasional rest 
penods were necessary to keep tliem m health As 
Mon-as the treatment was stopped or the doses were 
diminished in frequency, the animals became normal 
Tlus senes of anmials was observed for between three 
and four months and as they died autopsy was per¬ 
formed and careful examination made of the entire 
intestinal tract, but no tumors were found or any evi¬ 
dence of imtation except such as might be due to the 
paratyphoid infection from which some of them 
suffered This obvnously had nothing to do with the 
oil treatment Thus there is no evndence that the inter¬ 
nal administration of the refined mineral oil such as is 
prepared for therapeutic purposes produces cancer when 
applied to the intestinal tract of the mouse, though this 
animal does occasionally develop carcinoma of the intes¬ 
tine spontaneously 

In another set of experiments, 600 albino rats w'ere 
treated They were given the stock laboratory diet and 
three times a week two drops of liquid petrolatum was 
fed The oil was placed in the pharjnx of the animal 
by means of a medicine dropper This is about one 
Six-hundredth of the body \\ eight, or 4 ounces (120 cc ) 
of oil to a human being weighing 150 pounds (68 Kg ) 
At the outset of the administration of the oil the 
animals often showed some diarrhea, but after a 
decrease in dosage or complete cessation in some 
instances thev returned to full health and soon seemed 
to accustom themseh'es to the dose and finally took the 
oil rather greedih Occasional doses of cod liver oil 
were added to keep up the general health of the colony 
When death ocairred the animals were carefully 
studied at autopsy and the gastro-mtestmal tract was slit 
open and examined for lesions Except in those w'lth 
frank parat}phoid lesions, no changes w-ere observed m 
the gastro-mtestmal tract and no tumors were found 
A few of these rats lived only a month or two, most of 
them lived from a vear to a } ear and a half This is 
a sufficient period of observation, for after infestation 
with the ova of Taenia crassicollis tumors begpn to 
appear m the liver of the rat after eight months 

Thus there is no evidence that purified mineral oils 
hav’e anv caranogemc properties in the intestinal tract 
of rats On the basis of the length of life of the 
albino rat which is about three jears, the administra¬ 
tion of this oil was continued in a large number of 
animals for a period corresponding to twent)' 3 ears in 
the life of a human being No attempts were made 
to paint the skin of the albino rat as it is well known 
that such painting, even with highl} carcinogenic sub¬ 
stances such as coal tar, has never been followed, wnth 
the exception of one instance reported bv Herlv," bv' 
tile appearance of cancer 

COXCLOSIOXS 

1 Painting the skin of albino mice watb mineral oils 
of a tvpe used therapeuticall) did not cause cancer 

2 Painting the skin of mice of the same strain wath 
heav 3 lubneating oil produced a few papillomas Paint- 

8 HerW Louts Expcnmental Productioa of Tamor in a WTittc Rat 
3 CauetT Kt*«iTch 10: 102 (April) 1926 


TUBERCULOSIS IN WORKERS AFTER 
RESIDENCE IN A TUBERCULOSIS 
HOSPITAL * 
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It has been established by various workers, including 
Opie, Landis, MePbedran and Hethenngton,^ that 
infection in childhood mav^ result from contact with 
tuberculous indiv iduals That disease m adults niav be 
acquired similarly is recognized, but it is unproved that 
contact IS the immediate preapitatmg cause The 
possibility of reinoculation from quiescent foci in the 
body and the influence of vanous disturbances in 
metabolism have been considered In so-called conjugal 
tuberculosis the published figures are remarkabl) dif¬ 
ferent, for example, Rowland - found an incidence of 
2 7 per cent, Blumberg® reported 6 3 per cent, and 
Ward ^ noted a percentage of 57 In sanatorium work¬ 
ers, according to Norris and Landis,'^ the number of 
infections contracted on dut) is apparently low The 
wide difference in the figures on conjugal tuberailosis 
IS difficult to explain It would appear that environ¬ 
ment and vanous customs in diet and hjgiene are 
important mfluences The exact frequency of infection 
transmitted m the sanatonum is difficult to establish 
This IS due largelj to the fact that the majoritv of 
phjsicians and nurses are tuberculous before entering 
this special field of work Obviouslj, this reduces the 
number of essentiallv normal individuals for observation 
and raises a question for differentiation between reac- 
tivit 3 ' and reinfection 

In order to studv further the problem of transmis¬ 
sion between tuberculous patients and normal mature 
individuals, an attempt was made in the Chest Depart¬ 
ment of the Jefferson Hospital “ to note the effects of 

* Read before a meeting of the Section of Medicine of the College of 
Physicians Feb 24 1930 

* A part of the c:y^5e of this investigation was defrayed by a grant 
from the Lessing J Kosenwald Fund- 

* From the ^frfical Sernce of Dr Thomas ^^cCrae and the Depart 
ment for Diseases of the Chest Jefferson Hospital 

1 Opie E. L. Landis H R M 'tePhedran F M and 
Hethcringtcm H W Tuberculosis m Pnbltc School Children Am Rev 
Tubcrc. 20 413 (Oct.) 1929 

2 Rowland Stephen Conjugal Tuberculosis Lancet 2 1224 (Dec ) 
1924 

3 Blumberg Nathan Conjugal Tuberculosis Thcrap Gaz 43 81 
(Feb. IS) 1927 

4 ard Ernest Conjugal Tuberculosis Ijncct 2 C06 (Oct 4) 
1919 

5 Noms G \\ and Landis H R M Di eases of (Hicst ed. 4 
Philad^hva \V B Saunders Company 1929 

6 The Chest Department, establish^ in 1913 is located in a crowded 
section of Philadelphia. The bed capaaty is forty and the average 
attendance in the ontdoor clinic vanes between twenty and Ihir^ 
patients daily Approximately 75 per cent of all patients admitted to the 
wards suffer from far advanced pulmonary disease. The majority of 
interns and nurses in tbe general ho pital i esidc and receive training m 
this departmenL 
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association in a tuberculosis hospital on the health of 
interns, nurses, druggists, dietetians and other uorkers 
The following points were considered the immediate 
influence of contact on weight, symptoms and intercur- 
rent infections, the future occurrence of signs or 
SMiiptoms suggesting pulmonar}' tuberculosis, and the 
Iiossible factors in the resistance of the bod\ to infec¬ 
tion The iniestigation was restricted necessaril} to a 
follow-up study of tlie workers after the termination of 
their sen ices in the chest department It is the rule of 
the hospital that first } ear student nurses are examined 
on entry' and that intercurrent infections as well as more 
serious conditions occurnng thereafter are reported 
prompth to the chief resident ph} siaan Furthermore, 
II there is a faniih histoiy' of tuberculosis, the nurse is 
not permitted to tram in the chest clinic The majority 
ot former members of the resident and visiting staffs 
aie known to the present members of the hospital and 
so far as possible a statement concerning past and pres¬ 
ent health has been obtained 

There have been si\t\-six resident phisicians aan- 
ing in age from 23 to 28 lears, with a tenn of sen ice 
as follows Thirt\-one interns sened for two months, 
thirty interns sened for three months, and fi\e interns 
were on dute for one month Two interns gaie a his- 
ton of tuberculosis before entrj and two showed signs 
of infection during the first jear after leaeing the 
department So far as determined, more than 70 per 
cent of the iiitems gained from 1 to 3 Kg in weight, 
there haie been no untoward effects or deaths from 
tuberculosis, and the infections recognized since the 
termination of sen ice appear to be arrested 

On the MSiting staff there hate been fortt-eight 
phtsicians tart mg in present age from 27 to 55 tears 
The longest period of senice of the former members 
was fifteen 3 ears Three ph 3 sicians on the present staff 
hat e been associated w ith the department for more than 
fite tears, one hating sened contmuoush since 1914 
In the entire group nine gate histones of tuberculosis 
contracted before entn to the department A tuber¬ 
culous infection was recognized in one phtsician ttvo 
months after he receited an appointment on the staff 
There hat e been no deaths, and all present jind former 
members are apparenth in good health 

Since 1916 ten druggists, three dietetians and four¬ 
teen resident medical students hat e been on dutt in the 
department, the students assisted in bistort taking and 
laboratory examinations Their terms of sen ice taried 
irom four months to fite years and the aterage age on 
entn was 21 years A. pleural effusion occurred in one 
student, othentise phenomena suggesting pulnionan 
tuberculosis were not obsened The majontt of these 
t orkers gained in bodt weight and were coniparatitely 
iree from respiratort infections 

A total of 566 student nurses t ary mg in age from 
18 to 36 tears were on duty in the department from 
three to tttelte weeks The majontt of nurses gained 
irom 1 to 3 Kg and as compared with those in the 
general hospital there was a minimum of interairrent 
infections The diagnosis of tuberculosis was made in 
eieten nurses tollowing residence m the department 
In two instances signs of actnitt were noted within 
three months alter discharge, three nurses were ill 
two tears later and the remaining number had actne 
signs seteral tears following graduation The total 
number of deaths irom all causes was setentecn of 
this number, three deaths were from tuberculosis It 
appears that the majontt of former nurses are m good 
health 


The remaining present and former members and 
employees of tlie staff (approximately thirty) arc 
apparently' free fiom active pulmonary tuberculosis 
One social service worker has been associated with the 
department since 1915, and one secretary worked con- 
t’nuously except for vacation periods from 1913 to 

It IS assumed m the present studt that maintenance 
or gam in body weight, a general feeling of well being 
and freedom from respiratory symptoms suggest the 
absence of active pulmonary tuberculosis Obviously, 
this inference is open to cntiasm since a smoldering 
infection may exist without the occurrence of striking 
manifestations Although certain control data are not 
acailable for studv, the investigation raises a question 
as to the importance of certain factors in transmission 
and various influences contributing perhaps to resistance 
against tuberculosis 

As far as the contacts of various groups of workers 
in the department are concerned, the association of 
nurses with patients is closer and more continuous than 
that of other members of the staff, and m the care of 
critically ill and monbund patients the degree of service 
is proportionately increased Apart from long hours 
of duty, class work and study, the majority of nurses 
are in the age group considered by Opie " as susceptible 
to tuberculous infection 

The subject of hygiene is recognized generally as 
the most important factor in the prev'ention of tuber¬ 
culosis Tins IS emphasized in the instructions given 
to nurses on entry in tlie department Although these 
regulations are followed ngidly and the patients are 
required to adhere to definite niles as to the disposal 
of sputum, it IS extremely doubtful whether numerous 
tubercle bacilli are not consumed daily Obv'iously', this 
is a matter of speculation It vv'ould appear that fresh 
air, sunshine and sleep are important factors in the 
resistance of the bodv toward disease The amount of 
sleep and rest for nurses vanes between seven and nine 
hours daily Fresh air and sunshine are distinctly 
uncertain in the neighborhood of the chest depart¬ 
ment, largeh because of fog and moisture and the 
smoke from factories and nver boats It would appear 
that the question of diet is a striking feature in the 
nurses’ daily regimen The general hospital and depart¬ 
mental diet IS essentially high in carboliv drate and tlie 
intake is augmented further bv the addition of pastry, 
ice cream, candy' and fruit between meals This may 
suggest a factor m prev ention ev en more important than 
the measures generallv emphasized The low inadence 
of tuberculosis among the visiting staff may be 
explained m part by the influence of home surroundings 
and in part by the fact that contact with patients is 
distinctly' intermittent How cv er the present study may 
be regarded, it appears that the incidence of tuberculosis 
among sanatorium workers as reported by Norris and 
Landis is apparently low These observations draw 
attention to the often repeated parallel between infection 
in tuberculosis and the parable of the soil Osier “ sug¬ 
gested that the immense majority of tubercle baalli 
scattered broadcast outside the bodv “fell by the way- 
side’’ or “upon stonv places " It appears that such is 
the situation among hospital workers If it is true that 
suitable soil is necessary' for the active growth of the 
bacilli the intake of the organisms during adult life is 

7 Opje E. L Patfaoffenesjs and Transmission of Tubcrndosis Am. 

J M Sc. ITO 104 (Ian) 19^0 , , 

8 '^IcC^ae Thomas Oiler n Principles and Practice of ‘Medicine 
ed 10 \cw \ orJ D Appleton &. Co 1927 





Voi. xxxm COR PULMONALE; SEMANTIC CONSIDERATION GBO 

riolar pressure and precapillary and interalveolar edema.” The latter au¬ 
thor also feels that “For the sake of completeness elevation or right-sided 
pressure as the usual consequence of left ventricular failure should be 
mentioned.” , 

Some authors''- restrict the use of the term cor pulmonale to right ven- •! 

tricular lesions resulting from disease of the lung only. 'While it is true i 

that intrinsic lung disease is a common cause of right ventricular strain ' 

and failiue, clinical and anatomical studies indicate that the development ^ 

of cor pulmonale in such cases is dependent on associated involvement of 
the pulmonary vascular bed. Parenchymal lung disease per se, however ! 

extensive, may leave the right ventricle completely intact if there is no j 

coincidental interference with the flow of blood through the pulmonary ! 

circuit. Some years ago when performing postmortem examinations in a j 

tuberculosis hospital it was impressive to observe the frequency with | 

which a normal right ventricle is seen in the presence of extensive diffuse i 

pulmonary parenchymal disease. Later experience in clinicopathological 
confeiences has confirmed this earlier impression (Figure 1). 

Similar observations are frequently found in the literature. Spatt and ^ 

GrayzeF state “The mechanism of dilatation and hypertrophy of the right i 
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less important than factors that influence the resistance 
of the body to disease 

CO^CLUSIO^S 

1 In a follow-up study of 737 present and former 
w'orkers m a hospital for diseases of the chest, the 
incidence of tuberculosis acquired after termination of 
service was found to be low (perhaps less than 2 per 
cent) 

2 Natural immunitj and hygienic measures are con¬ 
sidered important from the standpoint of prevention 

3 The favorable influence of a high carbohjdrate 
intake is suggested 

1832 Spruce Street, 
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The past twent}-{ive jears has witnessed a remark¬ 
able change in the conception of cardiovascular dis¬ 
orders, from the beginning of the t\\entieth century, 
each }ear has added some new' and important facts to 
the sum total of the knowledge of this group of 
conditions New instruments, new procedures, new 
methods of examination liave all contributed to this 
adiance Into the phraseology of mediane during this 
time have crept terms w Inch formerly w'ere unnecessary 
and unheard of, but with the widespread application of 
methods that previously were exclusively of laboratory 
and academic importance the vocabular}' of the phy¬ 
sician has been considerably enriched 
At the same time howe\er, the concepts of the older 
clinicians have not been entirely abandoned, traditional 
thought IS not easily relinquished In no instance is 
this more true than in the fundamental medical sciences 
Elen a casual inspection of a modern medical dictionary 
will sene to impress the reader with the rast number 
of obsolete definitions and words which have been 
retained in the literature in spite of the fact that they 
have been proved to be untenable The cardiovascular 
diseases, perhaps more than any other branch of 
medicine, have received an unusually large number of 
new teniis, most of them expressive of more recently 
discovered facts The increasing boundaries of scien¬ 
tific knowledge made available bv the electrocardiograph 
and other instruments of precision have rendered 
obsolete even some of the most fundamental concepts 
of heart disease 

The important role plaved b} the aging process and 
the normal ph) siologic breakdown in the structures of 
the cardiovascular sjstem during the middle and 
advanced age periods has been shown bv such able 
workers as Cohn Hernck Balfour and Cabot to V'le 
Ill seriousness with the distinctlv inflammatorv dis¬ 
eases of the heart The sequence of events that follows 
the vasatlar degenerative changes of the heart as the 
result of undemutntion of the mjocardium with a 
snbseqnenllv developing circnlaton failure stands m 
direct contrast with those tvpes of heart failure m which 
acute or subacute inflamniaton processes of the heart 
arc responsible 

To both these concepts of heart failure the term 
nivor.ndnii, either acute or clironic, has been applied 
the origin of the word mvocarditis is lost in obscunt 3 , 


It apparently was one of the earliest anatomic designa¬ 
tions Conceit ed dunng the penod v\ hen the inflamma¬ 
tory phenomena were first being understood it has 
alway'S earned with it the fundamental influences of its 
contemporary' school of thought. Its widespread usage 
has m the course of time become so all inclusive that the 
word no longer retains the specificitv dananded hv 
present scientific exactness The increase m medical 
knowledge renders obsolete any' term that is not funda¬ 
mentally true 

Similar errors in termmologv' vvhich have been the 
result of applying fi'ved definitions to rapidlv expanding 
fields of knowledge have frequently occurred dunng the 
past few decades, and, as need has arisen new tenns 
have come into use In this connection, the great 
advances made in the studv of the kidney and its 
diseases are called to mind, Epstein s term nephrosis 
will serv'e as an outstanding example of this change 
m modern medical nomenclature Nephrosis and 
nephritis have definitely been established as distinct 
entities 

In a paper read before the American College of 
Phvsicians m 1929, David Riesinan pointed out the 
inadequacy of the term myocarditis, especially when it 
is Used m describing the cardiac diseases of middle life 
Many of the condihons seen at this age period are the 
result of either beginning or advancing senescence 
Originating m the changes that occur in the blood 
vessels, an entire senes of phvsiologic events takes 
place which renders the iny'ocardmm insufficient The 
heart failure that results mvolv'es no inflammatorv 
reactions and must be sharply differentiated from those 
tvpes winch pass through the pathologic changes asso¬ 
ciated with or dependent on acute or chronic infectious 
disease In the latter condition the heart muscle 
responds m a characteristic fashion desenbed by many 
authors All the acute infectious diseases many meta¬ 
bolic disturbances, certain endocrine disfunctions, and 
direct traumatism have been carefully studied To this 
entire group wath its resultant reactions the term 
myocarditis can be appropriately applied in that the 
original concept of the inflammatorv phenomena is 
present and to such conditions the term myocarditis 
should be confined 

On the other hand, when the process has been one 
entirely due to degenerative change, and when no 
element of the inflammatorv reaction is present, the 
term myocardosis has been suggested Ye believe that 
the word mv'ocardosis is a happy selection, it not only 
fills the need for a descnphve term vvhich may include 
the nonmfiammatorv tvpes of heart disease but is also 
etymologically correct 

In thus div’idmg the inflammatorv from the non- 
mflammatorv tvpes of my'ocardial disease processes, 
attention is focused on the etiologic background of the 
two conditions Many authors have pointed out that 
peculiar group of svmptoms directlv referable to the 
cardiov'ascular system which suddenly appear m indi¬ 
viduals who have previouslv enjoved a vigorous and 
active existence These patients arc usuallv found in 
the so-called middle age period tlie boundaries of vvhich 
seem to extend from 35 to 55 years of age, depending 
apparentlv on hereditary traits mode of life dietarv 
habits and occupation So stnkmg is the clinical picture 
and so abrupt are the changes m these individuals that 
a definite svndrome can be readih recognized manv 
picturesque descnptions have been invoked by the 
sudden transformation of an energetic individual into a 
declining old man 





THE electrocardiogram OF THE MONTH 
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Sjmptoms of arculatorjf failure manifested by 
dyspnea, substernal pressure, gastro-intesbnal distur¬ 
bances, insomnia and readily induced muscular fatigue 
may occur suddenlj , on the other hand, the onset of 
these sjonptoms may be so gradual that the patient 
becomes aware of them only under unusual stress 
This phase of circulator)' failure has been \ariously 
descnbed, Riesman speaks of “the failing heart in 
middle life”, Oinstian discusses this feature under 
“nonvalv'ular heart disease,” and Winterberg wntes 
about PIdtzhche Herzschwache ” 

^^^hen the i ascular degenerative changes have reached 
a point that entails coronary circulator) embarrassment, 
the S)mptoms of stenocardia may occur The dramatic 
clinical picture of coronar) thrombosis and occlusion is 
becoming more and more familiar to every physician, 
when the pain, however, is referred to the lower part 
of the chest or to the abdomen, the less familiar aspect 
of this condition ma) occur with all of the so-called 
acute indigestion phenomena Epigastric pain, eructa¬ 
tions of gas, nausea and vomiting may so confuse the 
patient, as well as the observ'er, that a diagnosis of an 
acute gastro-intestinal upset may be made At times, 
these S)Tnptoms may be so severe that surgical inter¬ 
vention IS often attempted, with fatal results in the 
majont)' of instances 

klore insidious, howe\ er, and more hkel) to be over¬ 
looked are those forms of stenocardia in which there 
IS a sublimation of the pain factor and in w'hich the 
dyspneic component of the S)ndrome is more pro¬ 
nounced Sudden attacks of breathlessness occurring in 
individuals after slight effort, or even at rest, should 
engage the attention of the clinician, this may be and 
often is the first s)mptom of a failing myocardium Of 
increasing speculatne interest is the occurrence of heart 
consciousness in persons previousl) unaware of the 
action of their heart Such heart consciousness may 
become manifest in the palpitation, thumping or 
unusual activity vagueh descnbed b) the patient Fre¬ 
quently no change either in the rh)'thm or in the force 
of the heart beat can be noted, but more often e>.tra- 
systoles or auricular fibnllation may be present, other 
irregulanties such as auncular flutter, heart block and 
disturbances of the pacemaker are less commonly 
found 

By far the greater group, however, are those 
individuals who begin to complain of substernal dis¬ 
tress on moderateh severe physical exertion, when 
climbing stairs, lifting weights, running after cars, and 
struggling against a bnsk w'lnd invoke symptoms of 
stenocardia not prevaouslv experienced under similar 
or even greater effort, such patients warrant close 
scrutiny It is in this group of cases that proper 
therapeutic measures offer the most effective results 
When the degenerative changes in the heart have been 
allowed to progress to the point of severe symptoms, 
the response to treatment of any kind has, in our 
experience, proved futile 

Except in frank coronar) thrombosis with occlusion 
and subsequent infarction of the heart muscle the phe¬ 
nomena of inflammator) processes are absent, when 
infarction occurs, a condition similar to traumatism may 
be said to have occurred The inflammator)' reaction 
that takes place under the latter condition renders the 
distinction between m)ocardosis and m)ocarditis of 
academic rather than clinical importance and is com¬ 
parable to the difficulties encountered in differentiating 
certain types of nephritis from nephrosis In extensive 
mvocardial infarction with its associated pencarditis. 


rise in temperature and leukocytosis, the phenomena of 
inflammation are present and a true myocarditis can be 
said to exist only so far as the area of involvement is 
concerned One may therefore speak of myocardosis 
U’llh localized myocarditis As our conception of 
myocarditis is of a process inv'olving the entire heart, 
it can be spoken of as being localized only when it 
affects a portion of the myocardium Tlus may occur 
either in penetrating wounds of the heart or in infarc¬ 
tion, as pointed out before, both these conditions may 
be regarded as traumatisrfi 
The prognosis in m) ocardosis seems to depend on its 
age incidence, the earlier it appears, the more senous 
the outcome When it is seen in the late thirties or 
early forties it may be rapidly fatal, the patient even 
dying dunng his first stenocardial attack Postmortem 
examination may reveal little or no pathologic change, 
the stenocardia apparentl) being a ph)siologic process 
of such short duration that no concomitant anatomic 
change has taken place 

When the symptoms of myocardosis develop in the 
next decade, the prognosis must still be very guarded 
The pafient may have several months or even a few 
years of stenocardial s)Tnptoms before the final fatal 
attack, postmortem examination m these cases fre¬ 
quently discloses coronary artenal changes with the 
associated myocardial change manifest in areas of 
myofibrosis Paradoxicall), w'hen the sy'mptoms of 
ni)ocardosis develop m the sixth and seventh decades, 
the prognosis is much better, extensive coronary dis¬ 
ease with considerable areas of myosclerosis and 
infarction may odcur Aneur)'smal dilatations of the 
heart wall, extensive scarnng and even calcification of 
the myocardium may be present, and yet the patient 
may have relatively few symptoms This paradox is 
explained through the facts shown by Gross that, the 
older the heart, the greater the capillaiy circulation 
Moreov'er, the decreasing demands made on the heart 
in the later decades of life in contradistinction to that 
necessary in the fourth and fifth decades may be a 
factor m explaining this condition 

The emphasis formerly placed on the valvular dis¬ 
eases of the heart is rapidly giving way to the concep¬ 
tion of myocardial efficiency, and the presence or 
absence of murmurs is no longer regarded as one of the 
fundamental entena m cardiovasailar prognosis In 
considering the causes of death from heart disease, 
age inadence is important, m the first three or four 
decades of life the inflammatory types are preeminent, 
while in the latter half the noninflammatory group takes 
precedence In other words, myocarditis regardless of 
its etiology IS a disease of youth Myocardosis, on the 
other hand, is the result of the aging process and rep¬ 
resents the degenerative changes that take place in the 
heart with advanang years 

The role played by myocarditis of the youthful 
heart in predisposing toward myocardosis of the older 
one remains one of the problems m cardiovascular dis¬ 
ease still to be investigated In thus introduang the 
word myocardosis we have attempted to distinguish 
between the inflammatory and the noninflammatory 
types of heart disease considered in their broader sense 
In luniting the term myocarditis to those types of 
cardiac disease in which the elements of the inflamma¬ 
tory phenomena are present m one form or another, the 
term myocardosis fulfils a definite need in keeping 
abreast of the modem conception of the cardiovascular 
disorders 

1235 Park Avenue—3 Madison Avenue. 





voi. xxxm 


FIFTH INTERNATIONAL CONGRESS 


Dacca, Pakistan 

Southern California School of Medicine, Pasadena, California, U.S.A. 
?oi;“Sl!"vrProLso.- of Modicloo, Oo.to U„l...»Uy H.spitol, O.nko, Jopnn 

Ca,dl«0^Sdr|;opy »nd Cnrdlopw 

olotrv Universitv of The East, Manila, Philippines, Eliot Corday, Herbert Gold, 
anT John ■\Villianis, University of California School of Medicine, Los Angeles, 

Thi’vo^'oe’oy'conf'/nooos Postural Drainage in the Relief and elimination of Chronic 

^"Bedford Ehvell, Honorary Consultant Physician, Mater Misericordia Public 
Hospital, Brisbane, Australia 

^PANBL DISCUSSION ON CORONARr D/SEASE 

John F. Briggs, Associate Professor of Clinical Medicine, University of 
Minnesota Medical School, St. Paul, Minnesota, U.S.A. 

Panel: 

Tachio Kobayashi, Tokyo, Japan • -u -a 

Hans Rink, Director, Landeskrankenhaus Marienheide, Marienheide, 

Germany . , m i 

David H. Waterman, Thoracic Surgeon, University of Tennessee Memorial 
Research Center and Hospital, Knoxville, Tennessee, U.S.A. 

Morning Session, Hall 11-Emphysema and Misceffaneous Topics 

Chairmen: 

Erik C. J. Hedvall, Professor of Phthisiology, University of Uppsala, 
Uppsala, Sweden 

Seymour iM. Farber, Associate Clinical Professor of Medicine, University 
of California School of Medicine, San Francisco, California, U.S.A. 

Plastic Pencil Cap as a Problem of Bronchial Foreign Bodies 

Jo Ono, Professor of Bronchoesophagology, Keio University Medical School, 
Tokyo, Japan 

The Clinical Diagnosis and Classification of Mediastinal Masses 

Harold A. Lyons, Associate Professor of Medicine, State University of New York 
Medical School, Brooklyn, Captain George L. Calvy, MG and Lieutenant Billy P. 
Sammons, MC, United States Navy, St. Albans, New York, U.S.A. 

Physiologic Criteria for Surgery in Pofmonory Emphysema 

Roger H. L. Wilson, Assistant Clinical Professor of Medicine, Orville F. Grimes 
and Michihiro Miyanishi, University of California School of Medicine, San Fran¬ 
cisco, California, U.S.A. 

Lung Abscess 

Kingo Shinoi, Director, Department of Surgei'y, Tokyo Medical College Hospital, 
Tokyo, Japan 

Pulmonary Manifestations of Leprosy 

Jean Chenebault, Chief Physician, Centre de Pneumophthisiologie Hopital Co- 
lombani, Casablanca, Morocco 

Segmental Resection in Pulmonary Tuberculosis 

Yoshihiko F. Fujikawa, Thoracic Surgeon, Long Beach General Hospital, Long 
Beach, California, U.S.A. 

Maintenance of Bronchial Drainage in Bmphysema 

S. Thatcher Hubbard, Jr., Director, Private Cardiorespiratory Function Labora¬ 
tory, Spokane, Washington, U.S.A. 

Amphotericin B^ in the Treatment of Deep Fungus Infections Including Coccidioido¬ 
mycosis, Candidiasis, Cryptococcosis, Aspergillosis and Mycetoma 
Thomas H. Sternberg, Professor of Medicine, Victor D. Newcomer, Edwin T. 
\\ right and Ronald M. Reisner, University of California Medical Center Los 
Angeles, California, U.S.A. 

Sarcoidosis in Puerto Rico 

Hector A. aiartinez-Villafane, Clinical Associate in Medicine, Universitv of 
Puerto Rico, San Juan, Puerto Rico nveisiuy oi 

Appearance and Behavior of the Sputum in Water. Significance of the Rate of Sinkina 
Ivangsadal, Professor of Medicine, Siriraj Hospital Medical School 
Dhonburi, Sunthorn Tandhanand and Banyat Prijyanonda, Bangkok Thailand ’ 
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Diphtheroid haolh are often found m the healthy 
mouth and pharj'nx They also occur frequently on the 
skin and can be isolated from the nose and urogenital 
tract They are ubiquitous saprophytes which only 
occasionally become pathogenic for man 

General infections caused by the diphtheroid bacilli 
in man are not common Occasional cases have been 
reported in the literature Schottmullerobsened an 
anaerobic diphtheroid organism in cases of puerperal 
sepsis, and in otogenic bacteremias There have been a 
few instances associated with both the acute and the 
more chronic forms of endocarditis,“ in which the 
diphtheroid organisms Avere isolated from the crush- 
ings of the vegetation from the vahes In various 
other infections, sucli as empyema,* gangrene of an 
extremity,* severe sore throat and vaginitis,* in which 
diphtheroid organisms w'ere isolated from the infected 
areas, the baalius was also isolated from the blood 
stream Aside from the case considered in this report, 
one other case of general mrasion with the diphtheroid 
bacillus has been obsened in Mount Smai Hospital 
This occurred m a patient suffenng from a sinus 
thrombosis The diphtheroid bacillus was found m 
conjunction with a streptococcus m the thrombus 
removed at operation 

The literature contains few' references to meningitis 
due to a diphtheroid bacillus In 1917, Atkinson ^ 
reported a senes of fire cases in children, all occuinng 
w'lthin a period of two weeks In erery case a gram- 
positive bacillus was isolated in pure culture from the 
cerebrospinal fluid In three of tlie patients, the organ¬ 
ism isolated resembled B hoffmanni in morphologj, 
and in the tw'o other patients the Klebs-Loeffier bacillus 
Their sugar reactions vaned but they were all non- 
pathogenic for guinea-pigs No other organisms were 
isolated Before the bactenologic conditions were 
ascertained, it was thought that an epidemic of cerebro¬ 
spinal fever w'as beginning However, practically no 
other cases of meningitis occurred before or after this 
group, certainly there was no evidence of an epidemic 
ItliUer and Lyon'^ report a case in which a large gram- 
negatne threadlike organism with bipolar bodies w'as 
cultured from an 18 months old child who first 
became ill with bronchopneumonia and then developed 
meningitis associated with sepsis A number of tears 
ago Dick * reported a case similar to ours His patient 
was a man, aged 49, who entered the hospital com- 


*Frtmi the Department of Medicine (service of Dr Leo Keesel) at 
the Lahoratones of the Mount Sinai Hospital 

-n I f^r I-«chtve Erich in Kraus and Brufficb Sepsis Sp aiel 

ratholopic und Therapie innercr Kranfcheiten Berlin Lrhan ai 
trthTCarsmberg 8 nlO 1919 

2 Babes and Manolcsco Snr nnc diphtcndce trout ce dans d 
a-ecetations endocardiques Compt. rend Soc de hiol 05:93 190S 

3 Roosen Runpe Ein Fall von Diphthcnehazillensepsis Munchi 
tned Wchnschr 50 1253 1903 

d Gilbert and Lippraann Septicemie anaerobic au cours dc 
Eantrrene irnile. Semana med 20 611 1906 

* Pk"'" ^rdta A Case of Generalised Infetlion with a Dip 
theroid OtKaniatn J Infect Dis 10 36 1912 

r. Cram Positive Bacilli . 

Diphtheroid Tjpe M J Australia li 115 (Fch 10) 1917 

"dler M K and Lron M W 7r Ca«e of Menineitis in • 
XC2''sw'’(o'^)“ Diphtheroid Orcanism Am, J M S 

ih Cerehroipmal Meninttitu Due to a Din 

theroid Bacillus J A, M A, 74 S4 (Jan 10) 1920 


plaining of headache of ten da) s’ duration The head¬ 
ache began a few days after a fall On admission, he 
was drow'sy and his temperature was 1048 A spinal 
puncture yielded cloud) fluid containing 740 cells 54 
per-cent of which were pol)morphonuclear leukoc)'tes 
Gram-positi\e short diphtheroid baalh were found m 
the smear The blood culture also revealed a gram- 
positive bacillus, one colony per cubic centimeter of 
blood The organism had no polar bodies, and cul¬ 
turally resembled B Iwffniaiim, it was nonpathogenic 
for guinea-pigs 

REPORT OF CASE 

A man aged 39, a laborer b> occupation first came under 
obseri-afion m December 1927 At that time he complained of 
shortness of breath palpitation and swelling of the feet of one 
and a half months duration Except for rather frequent sore 
throats and a gonorrheal infection followed bj arthritis at the 
age of 14 his historj was not notewortln 

Phjsical examination revealed the presence of an enlarged 
heart with ei-idence of mitral stenosis and aortic msufficiencj 
Auricular fibrillation was present The apical rate was 105 
and the pulse rate was 88 The lower edge of the liver could 
be felt 4 cm below the right costal margin It was smooth, 
and tender but there was no pulsation. The blood pressure was 
100 sjstohc and 65 diastolic. No fever was noted After two 
weeks m the hospital, be developed pam m the left side of the 
chest which radiated to the left shoulder, a few crepitating 
rales could be heard m the left axilla A diagnosis of 
diaphragmatic pleurisy and left pleuntis was made He 
recovered from this attack in a few days but the following 
week his temperature rose to 102 F His throat was red and 
he began to complain of “pains and aches all over" It was 
thought that he had an attack of rheumatic fever The acute 
symptoms lasted only a week and the temperature again became 
normal Although the patient was comple cly digitalized the 
liver did not recede and the pretibial edema did not com¬ 
pletely disappear at any time Chemical studies of the urine 
and blood, including blood cultures and a Wassermann test, 
were all negative Roentgenologic examination of the chest 
showed a marked enlargement of the heart both to the left 
and to the right There was no abnormahtv in the lungs An 
electrocardiogram showed auricular fibrillation and low voltage 
m all leads 

The patient was readmitted nine months after liis dis- 
diarge because of hemoptysis One week before admissioi, 
he felt chilly, began to have fever and coughed up bright 
red blood for three days Physical examination showed essen¬ 
tially the same condition as on the previous admission, except 
for dulness at both bases numerous sonorous rales through¬ 
out both sides of the chest and crepitating rales at both bases 
A diagnosis of pulmonary infarct was made After one week 
in the hospital, the bleeding ceased \\ hilc in the hospital, the 
patient complained of severe pam m the rectum This was 
found to be due to a fissure Silver nitrate was applied with 
only slight relief He was discharged, February 16, about three 
weeks after admission 

He was admitted for the third time May 8 1929 He had 
felt well for one month after hts discharge from the hospital, 
and had been attending tlie cardiac clinic In the middle 
of March he began to experience pam on defecation and he 
sought relief at another hospital where, under sacral anesthesia 
he was operated on for anal fissure and penvectal abscess 
He felt welt until five days before admission to our hospital 
when he began to complain of general malaise and chilly sen¬ 
sations He noticed that his skin had become yellow Three 
davs before admission he began to experience severe kmiie- 
hke pam in the epigastrium radiating to the right livpochon- 
drium the right loin and the thighs He also complained of 
pains m the shoulder neck and head He described frequent 
shaking chills which he had experienced during the week. He 
stated that the unne was darker than usual, but that the stools 
were brown 

At this examination he appeared acutely ill, the skin and 
sclerae were jaundiced and there was tenderness in the upper 
abdomen espeaally over the liver There was a small open- 
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FOOD POISONING—JORDA N 


Jour A M A 
May 24 1930 


ing on the posterior wall of the rectum from which pus could 
be expressed This area was exquisitely tender Otherwise, 
the conditions were the same as those noted during his previous 
admission Because of the histor 3 ^ and the ph 3 'sical signs it was 
suspected that the patient was suffering from a pylephlebitis 
Examination of the blood revealed a leukocyte count of IS,100, 
90 per cent of which were polimorplionuclear cells The tem¬ 
perature, which was 103 6 on admission, rose to 105 Abdominal 
tenderness was extreme The patient s general condition grew 
worse Under local anesthesia, an expIorator 3 hpirotomv was 
performed four da 3 s after admission The Iner was found to 
be dark red, enlarged, and sliglitlv irregular No areas of 
suppuration could be seen or palpated All of the blood vessels 
appeared and felt normal 

The da 3 following operation, the patient complained of 
severe headache Rigiditv of the neck and a bilateral Keriiig 
sign were elicited \ lumbar puncture W'as performed and 
25 cc of slighth turbid fluid was removed under definitely 
increased pressure This fluid contained 400 cells per cubic 
millimeter, 90 per cent of these were polvmorphonuclear 
lcukoc 3 tes No organisms were seen in the smear Lumbar 
punctures were performed at first twice dail 3 Each time the 
fluid appeared under increased pressure, and was slightlv 
turbid After four davs lumbar punctures were performed 
only once a dnv The fluid became clear after two weeks and 
contained 40 cells per cubic millimeter all the cells being 
lymphoevtcs During these two weeks the patients condition 
improved The meningeal signs disappeared and he became 
mucli brighter His onl 3 complaint was headache This was 
relieved somewhat bv the dail 3 lumbar punctures At the end 
of the third week the spinal fluid became clear issued under 
normal pressure and contained onlv 10 cells per cubic milli¬ 
meter, all of which were Ivmplioc 3 tcs The general condition 
of the patient continued to improve but the headaches did not 
disappear and were not relieved b) lumbar punctures He also 
complained of pain about both nipples which was accompanied 
by a feeling of intense cold in these areas He was discharged 
well, except for these two complaints, Jul} 23, two and a 
half months after admission 

RcsttUs of Baclcriologic L laminations —Blood cul¬ 
tures were taken on the following dates and the results 
were recorded Alaj' 8, gram-positive diphtheroid in 
all mediums lUaj^ IS, graui-positive diphtheroid in 
tomato bouillon onlv , May 20, gram-positive diph¬ 
theroid m dextrose bouillon A'fay 22, sterile culture 

Cultures taken of the spinal fluid on Mav' 18, 20, 
22 and 27 were positn^e for diphtheroid bacilli The 
spinal fluid obtained May 28 w'as sterile Two sub¬ 
sequent cultures of the spinal fluid were also negative 
A culture of the discharge from the anal fissure revealed 
the presence of a gram-positive diphtheroid and of 
Bacillus coll 

Characiei isiics of Organisni Isolated from Blood and 
Sfilial riitid —The organism was gram-positive and 
occurred m pairs as solid straight rods varvang in 
dimensions and hav mg pointed ends There vvere no 
metachromatic granules present, but occasional polar 
bodies were seen No spores were found On plain 
agar the organism grew as moist, pearlv, opaque, dis¬ 
crete, smooth colonies The colonies were of the same 
appearance on blood agar After fortj'-eight-hours the 
production of methemoglobin was observed 

The organism was a facultative aerobe No motility 
was noted Litmus milk remained unchanged The 
carboh} drates tested, i e , saccharose maltose, lactose 
and dextrose vv ere not fermented w ith the exception of 
the last named, which showed a slight amount of aud 
and no gas 

A virulence test was performed as follows The 
organism isolated from the spinal fluid was grown in 
5 per cent dextrose broth for three davs The cutare 
was then filtered through a Berkefeld filter One 
guinea-pig received a subcutaneous injection ot d cc. 


of the filtrate and the other gumea-pig receiv'ed a mix 
time of 3 cc of the filtrate together wath J60 units of 
diphtheria antitoxin No change was noted after three 
days The animals vvere then killed and an autopsy 
was performed No pathologic changes vvere noted 
As can be seen from this protocol, the organism was 
nonpathogenic for gumea-pigs Because of the afore¬ 
mentioned morphologic and cultural characteristics, the 
organism was classified as Coiyncbactcnum hoffiiianiu 

COMMEXT 

1 Although the diphtheroid organisms are likely to 
occur as frequent contaminants, it is felt that the 
organism described was of definite pathogenesis in this 
case because {a) the diphtheroid organism was isolated 
in pure culture from the blood stream on three separate 
occasions, (h) a diphtheroid bacillus with the same 
morphologic and cultural characteristics w'as isolated in 
pure culture from the cerebrospinal fluid on four differ¬ 
ent occasions, and (c) apparently the same organism 
together with B coli, was isolated from the rectal 
wound 

2 The blood culture w'as positive long before there 
were any signs of meningitis "We feel therefore, that 
the meningitis was secondary' to the general invasion of 
the blood stream 

3 The fact tliat this patient recovered is also of 
interest We hav'e seen only one report of recovery 
following meningeal involv'ement with the diphtheroid 
organism, i e, m one of the five children in Atkinson’s “ 
group 

Fifth Avenue and One Hundredth Street 


THE PRODUCTION BY STAPHYLOCOCCI 
OF A SUBSTANCE CAUSING 
FOOD POISONING* 


EDWIN OAKES JORDAN, PhD, ScD 

CHICAGO 


A recent outbreak of food jjoisoning in Chicago w’as 
traced by Dack ' to the eating of a Christmas cake 
Samples of the incriminated food were brought to the 
bacteriology laboratory' of the University of Chicago 
and subjected to bacterial examination A yellow 
staphylococcus present in considerable abundance in the 
cake substance wms among the organisms isolated and 
studied This staphjdococcus apparently produced a 
toxic substance in broth, as shown by the effect of the 
sterile filtrate, which when swallowed bv a human 
volunteer gave nse to nausea, diarrhea and prostration 
of the same character as that observed in the onginal 


outbreak ^ 

One similar instance has been previouslv recorded 
Barber = in the Philippines in 1914 reported several 
cases of milk poisoning due to a strain of Staphylo¬ 
coccus albns occurring m the udder of an apparently 
healthy cow Fresh milk containing the staphylococcus 
did not apparently produce illness, but on standing the 
milk became poisonous Barber himself consumed 
milk inoculated with a pure culture and incubated at 
36 5 C for about eight and one-half hours, and became 
ill with typical symiptoms Broth cultures and filtrates 
w'ere apparently not exfienmented wath by' this observer 


*From the Department of H>fficnc and Dacterioloffy of the Unj\cr3ilT 

• This work was aided by a grant from (he rotational Canners 
ssociaticm _ , ,, ,r 

1 Dack G "M Cary \\ E \\ oolpert O, and Wiggers 11 

Med 4 167 i^larch) 1930 ^ ^ 

2 Barber M A, Philippine j Sc (Trop Med) 0:515 1914 
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intestinal disturbance This substance is destroyed by 
boiling and is either destroyed or greatly weakened by 
being heated at from 60 to 65" C for thirty minutes 
It seems not unlikely that bacteria of other groups 
may produce similar substances that are irritating to 
the human alimentary tract 


MENINGITIS DUE TO TORULA 
HISTOLYTICA 

REPORT OF A CASE * 

JOSEPH C MASSEE, MD 

AND 

J STEWAKT ROONEY, MD 

ATLANTA, GA 

hleiiingitis due to Torula histolytica is a dehnite, 
although rarely diagnosed, condition Our purpose in 
reporting this case is to summarize briefly the status of 
torula infection of the central nervous system, and to 
call attention to the fact that probably many cases of 
this disease either go unrecognized or are diagnosed as 
tuberculous meningitis 

REPORT OF CASE 

History —An American housewife, aged 32, married entered 
tlie hospital complaining of headache Tno montlis previously 
she had suffered a mild illness diagnosed as influenza which 
kept her in bed ten days Following this she felt well until 
two iveeks before entry, when she again began to suffer from 
headaches and pain in the bacL This gradually and steadily 
became worse and was associated with some nausea, lomiting 
and dizziness After a few days she went to bed and suffered 
frequent paroxysms of severe pain in the occipital region 
and cervical spine, which made her cry out in anguish She 
had two abscessed teeth remoicd, but without relief Two 
da\s before entry she dc\eloped dysarthria, se\ere sweating 
and some recurrent incontinence of urine On ailry into 
the hospital she lay thrashing about in bed, mentally confused 
and uttering a high-pitched monotonous cry of pain 

Exatiiinalwn —Physical examination showed the following 
meager positne signs In the eiegrounds there were a slight 
haziness of the disk margins and diminished cupping without 
measurable elevation of the disks The neck was slightly 
stiffened. An occasionally crackling rale could be heard over 
the front and apexes of both lungs The temperature yyas 
100 8 F, the pulse 76, and respiration 28 The hemoglobin was 
75 per cent (Dare) , the red blood corpuscles numbered 
S OOO 000 and the white blood corpuscles 10 500 The differential 
count was normal The blood Wassermann reaction was 
negative. Lumbar puncture was done at once yielding 15 cc 
of slightly hazy, colorless spinal fluid, under slightly increased 
pressure. The Queckenstedt test was positive Bedside 
microscopic study of the spinal fluid showed 540 cells before 
and 430 after hemolysis with acetic acid No polymorpho¬ 
nuclear cells were observed, but m addition to the lymphocytes 
there were numerous smaller round or oval retractile bodies, 
some of which were budding Hydrocele agar cultures yielded 
a growth of Torula The spinal fluid Wassermann reaction 
was negative, the colloidal gold test was 0001210000 (doubtful 
type 1) 

Course —Following the lumbar puncture, 15 mg of morphine 
was given Two hours later the respirations ceased and the 
patient became quite cyanosed although her heart action con¬ 
tinued strong and forceful She received 0 5 Gm of caffeine 
sodiobenzoate and 0 55 cc of epinephrine, and was given 
artificial respiration although she occasionally breathed spon¬ 
taneously The needle was then reinserted and IS cc. of 
physiologic solution of sodium chloride was injected into the 
canal Ho\vever this procedure was w ithout avail and artificial 
respiration was continued for tw o and a half hours Then 

'From lire Medial and Patholosical Service of the Peter Bent 
Brigham Hospital Bostoru 


95 per cent oxygen and 5 per cent carbon dioxide was adminit 
tered in alternate half hour periods for two hours Following 
each half hour period the patient breathed spontaneoush for 
several minutes After two hours she slept quietly and breathed 
regularly and unaided for three and one-half hours, when the 
respirations again ceased 

The exact nature of this respiratory paralysis is obscure 
There were no changes found at autopsy to indicate medullary 
compression precipitated by the lumbar puncture or other 
wise 

Hii/o/>jy—Both lungs, especially the lower halves, were 
rather firm but friable. The apex of the left was puckered 
on the surface and small calcified areas were found on section 
At the apex of the right there was a soft, caseous area 
about 1 5 cm in diameter In the dependent portions of both 
lungs the substance, although containing air and crepitant was 
firmer than usual and cross-section showed a diffuse mottling 
of lighter color against the dark red of the lungs On pressure 
a foamy gray fluid was expressed from the bronchioles and 
parenchyma The liilar lymph nodes were small and several 
of them contained calcium 
The liver appeared normal grossly 

Exposure of the gastro-intestinal tract showed only a few 
adhesions between the transverse colon and the undersurface of 
the liver Cultures were taken from the tract, but torula 
organisms could not be grown 

The mouth was searched for evidence of the pnmary site 
of infection An upper right premolar tooth had recently 
been extracted and in the alveoli was puriform material con 
taming many spirochetes cocci and bacilli 
The external surface of tlie brain contained fluid in the 
convolutions and slight edema of the leptomeninges At the 
base there w-as some thickening of the meninges The vanous 
layers, except the dura, were intcradherent this being par 
ticularly apparent between the cerebral hemispheres after the 
dura and the longitudinal sinus were removed Opacity of the 
meninges and adhesions were the only suggestions of disease 
A smear from the base of the brain showed numerous large 
cells which contained bodies resembling veasL 
Microscof'tc Esannualton —Lung sections showed areas of 
fibrosis and giant cell formation with large endothelial 
leukocytes containing pigment The alveolar walls were con¬ 
gested and some of the alveolar spaces contained polymorpho¬ 
nuclear leukocytes and erythrocytes There were numerous 
healed tubercles Although no torula organisms were found 
It is possible that these changes which seemed characteristic of 
tubercles were due to torulosis * 

The liver showed congestion and edema The cords of the 
liver cells were essentially normal The portal spaces appeared 
enlarged and contained more fibrous tissue than usual as well 
as showing marked round cell infiltration The portal veins 
were greatly dilated 

Scattered throughout the liver tissues were areas of necrosis 
These areas were peculiar in then- appearance and somewhat 
resembled typhoid necroses They contained many young 
fibroblasts, phagocytic endotlichal cells, and degenerated liver 
cells An occasional polymorphonuclear leukocyte and manv 
lymphocytes were seen Around the areas of necrosis were 
manv red cells There were no yeasthke bodies in or near 
the necrotic areas 

Sections of the gastro mtestinal tract showed no pathologic 
change 

A section of maxillary bone from the region of the upper 
right premolar tooth showed widening of the bone trabeculae 
and filling of the marrow spaces with loose fibrous tissue con 
taming moderate numbers of lymphocytes No torulas were 
found in the tonsils 

Sections from various portions of the brain and cord were 
examined. The meninges were congested and covered with 
layers of exudate containing lymphocytes large mononuclear 
cells very few polymorphonuclears and eosinophils In this 
exudate many torula organisms were seen appearing as doublv 
contoured refractile bodies usually within large mononuclear 
or giant cells They varied from 4 to 10 microns in diameter 
■\\ ithin the cells they lav in vacuoles larger flian the organisms 

1 Ilirsh E F and Coleman G H Acute ililiarj Torulosis of 
Lungs J A M A 02 437-138 (Feb 9) 1919 
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human cases and reported tw o occurring in man Seien- 
teen cases have now been described This organism 
never involves the skin, occasionally is a general 
systemic infection, but especially affects tlie central 
nervous system 

3 Infection with Oidwinycctcs These are organ¬ 
isms that reproduce by budding m tissues and form 
mycelium in cultures There is no reproduction of 
endospores as in yeasts Oidiomt cosis is more common 
than the other two types of infection It usually affects 
the skin and subcutaneous tissues, and although it often 
affects the other body tissues, including the brain, the 
nervous sjauptoms are usually terminal m a general 
infection 



Fig 3 —Section cut so as to include tissue on both sides of a cerebral 
sulcus marked reaction around meningeal prolongations into the gyrus 
The perivascular space in the left band comer is ^cd ivith torula organ 
ifmf eosm and raethjlene blue stain 

4 Infection \\ ith the organism of coccidioidal granu¬ 
loma An example of meningitis of this type ivas 
sho^^ n recently by Professor Rusk of the Unn ersity of 
Cahforrua.® Tins orgamsm produces in cultures a 
branching septate mi celium inth terminal gonidia In 
tissues It produces larger spheres than anv of the other 
so-called blastomj’cetes (up to 40 microns) and repro¬ 
duces b} endogenous sporulation 

Morphologicall}, T oritla histolytica is an oi oid or 
spherical cell measuring from 3 to 10 microns in 
diameter, the cells m culture being usuallj smaller than 
those m tissue There is a definite cell irall, nhich 
stains Math methilene blue (methilthionine chloride- 


3 Ru«k. G and FamcD 
cations in Pathclogy 


F J Lnivcrsity of Cahforuu Publi 


Joutt, A- M A. 
JIay 24 1930 

U S P) or Gram’s stain The cytoplasm stains 
poorly and is somewhat refractile In the intenor of 
the cell there is usually a dark staining mass, from one- 
third to one-half the diameter of tJie cell, which appears 
as a nucleus, although it is inconstant in structure and 
staimng reaction The buds measure from 1 to 2 5 
microns in diameter 

The lesions produced by Torula are of two t}’pes 
(I) tliose of the body tissues m general, and (2) those 
of the brain and meninges 
In the general body tissues the lesions usually are 
small tubercles or nodules varymg from 0 5 to 8 mm 
in diameter There is very little inflammatory reaction 
about them, sometimes tliey seem surrounded by a thin 
clear zone or halo Microscopically the lesions resemble 
miliar}' tubercles In some of the lesions the torula 
organisms may be seen, either intracellular or extracel¬ 
lular, whereas in the older lesions the organisms are 
more rare, and there may be areas of hyalinization or 
caseation 

In the central nervous system the lesions are some¬ 
what different, since the reaction of these tissues to the 
organism does not seem to be so well developed There 
IS usually a chronic leptomeningitis ivith a thickening 
and matting together of the meninges and adhesions of 
the meninges to the cortex Torula tubercles are scat¬ 
tered through these tissues, but the amount of exudate 
IS small In the cerebral or cerebellar cortex there may 
be two kinds of foci—one a kind of perivascular lesion 
resembling those of the meninges, and the other con¬ 
sisting of small tubercles, nodules or gelatinous cyst- 
Iike structures scattered through the brain tissue 
The reaction in the meninges appears similar micro¬ 
scopically to tliat in the other tissues, but in the cortical 
parenchyma the lesions appear as small sphencal spaces 
in the cerebral tissue filled with a gelatinous matter m 
which are embedded numerous torula organisms Little 
cellular reaction is seen either m or around the lesions, 
only a slight increase in glia tissue close to the lesion or 
a moderate number of large mononuclear cells and 
l}’mpliocytes in tlie lesion being observed Tlie appear¬ 
ance is strikingly like that of solution of the brain 
tissue by the invading organism without adequate 
inflammatory or protective reaction Hence the name 
Torula histolytica 

Qinicaily the cases of torula infection have presented 
pictures of chronic or mildly acute S}stemic infection m 
r\hich the s}Tnptoms soon become predominantly cere¬ 
bral or meningeal The striking facts in the cases 
reported are the chronicity and the fluctuations in 
srTnptomatology Headache, backache, mental symp¬ 
toms, aphasias, cerebral palsies of a transient nature, 
monoplegias, hemiplegias of a varied and r^arjang inten¬ 
sity all make the condition puzzling and the diagnosis 
obscure Later the signs of meningeal irntation or 
inflammation and of increased intercranial pressure 
presage the ineantable fatal termination The patients 
show physical signs consistent with the neurologic 
symptoms and mth a chronic infection The fever 
usually is only moderate in degree The average dura¬ 
tion of life in the cases reported ^vas three and one- 
half months 

The only striking laboratory observations are those of 
the spinal fluid, which ma\ show from 100 to 500 cells, 
partly torula and partly mononuclear cells When the 
budding forms are seen m the fluid, the diagnosis is 
established A positn e globulin test may lie obtained, 
a pellicle ma} form on standing As a rule the blood 
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count, hemoglobin and differential smear are not altered 
In three cases the organisms have been grow n from the 
blood and in one case they were cultnated from the 


urme 


SUMMARY 


In the case described here, as in other reported cases, 
the symptoms and physical signs were inconclusive 
The differential diagnosis lies between tuberculous or 
syphilitic memngitis, atypical encephalitis and unlocal- 
ized brain tumor The positive diagnosis is made with 
the identification of the organism in the spinal fluid or 
pathologic speamens 

We are ating this case of tonila meningitis because 
we believe many cases are unrecognized 

No portal of entry could be demonstrated, although 
special search was made of the lungs, tonsils, mouth and 
lower alimentary tract Our understanding of this 
disease and possibly the prophyla’cis would be advanced 
if the manner of invasion could be discovered 
157 Forrest Aienue, NE. 


PAGET’S DISEASE OF THE NIPPLE 

, A MANIFESTATION OF INTRADUCT CANCER 
REPORT OF THREE CASES * 

JOSEPH JORDAN ELLER MD 

AND 

NELSON PAUL ANDERSON MD 

NEW \ORK 

This IS a report of three cases of Paget s disease of 
the nipple in which each affected breast presented a 
true intraduct carcinoma, as shown on microscopic 
study of senal sections There were no palpable tumors 



^ of the njpplc associated with intraduct 

''as of one month s duration There 

was no palpable tumor 


in these maniman ghnds It is significant tint the 
Ic'^ion on the nipple of one of these carcinomatous 
orcasts was of onl} one month s duration 

Mcd,m?Sch,!d andlToTp^l ’^0''= Post-Graduate 


Our observations in these cases substantiate tlie 
reports of Cheatle,^ Pautner- Fraser^ and others who 
ga\e cogent reasons for removing Paget s disease of 
the mpple from the realm of the “so-called precancerous 
dermatoses” and puthng it in the class of a true cancer 



Fig 2 (cajc 1) —Paget s disease of the nipple low power \iew’ of the 
lesion showTi in figure 1 


Paget’s disease of the nipple is most frequently seen 
m women over 40 and is usually unilateral Most often 
it begins as a mild eczematoid condition of the nipple 
which may spread over the areola and even part of the 
breast Later it may become ulcerated or erosive. In 



Fig 3 (cast 1) —Pagtt s disease of the nipple the arrow points to the 
intraduct cancer 


tbe more ad\anced stage there may be retraction of the 
nipple Occasionally before any dcnnic lesion is seen 
a serous exudation may be present on the nipple as a 
forerunner of w hat is to follow' 

Pautner m a thorough review of the literature, with 
a clinical and microscopic report of his own case, 
show ed rather conr incingly that Paget’s disease of the 
nipple w’as always associated with carcinoma of the 
upper parts of the milk ducts He stated that this 

Sj-ph ^T.Tg 7-S9 Uuu^’iws®”"" 
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diseise is a true epidermotropic cancer, and that the 
“Paget cells” found in the epidermis are true cancer 
cells and “do not behave like mere epidermic cells which 
have undergone segregation or have been isolated, hut 
like fertile, invading, destroying cells which migrate 



Pig 4 (case 1) —Paget s disease of the nipple high power mcw of the 
lesion 8ho\\ii m figure 3, illustrating Paget cells in mtraduct cancer 


through the epidermis, in short, like tnie cancerous 
cells They can be called ‘Paget cells’ ” 

Pautner, after reviewnng the reported cases, stnk- 
ingly emphasized the followng fact 

In evdrj instance m which there w’as a purely epidermic 
lesion, a complete histologic sur\e> of the mammary gland, 
section b> section, apparently uas not made. On the contrary, 
e^er^ time a histologic examination was performed under good 
conditions, a deep seated cancer was found, either canalicular 
or mammary 



Fig 5 (ca c 2) —Paget s disease of the mpple associated ii\ilh mtradoct 
cancer The lesion of the nipp[c vms of tvio years duration There vi^s 
no jtaliablc tumor 


For instance in the last cases on record Bumier and 
ReyeseeJv found a dendnttc cpjtbehoma m the milk ducts 
Mihan found three patches of mammam carcinoma in the 
lactiferous ducts and Earbier a canalicular epithelioma as the 
basis of an mapient lesion of the nipple. 


JoD« A M A 
tUr 24 1920 

To those who disagree with Pautner he asked that 
‘ in the future an exhaustive examination be made in 
ever)' case of Paget’s disease, that only a biopsy of 
the nipple be not considered sufficient, that the search 
for the deep-seated mammary carcinoma be made by 
histologic examination of the whole gland, that a 
detailed cytologic examination be made of the can¬ 
cerous nodules of the milk ducts of the mammary ghnd 
in order to ascertain the origin ” 

Recently we had the opportunity to investigate three 
cases of Paget’s disease of the nipple along the lines 
suggested by Pautner 

REPORT OF CASES 

Case 1—Mrs R. C, a patient of Dr Edivard P Swnft, 
aged 45 and the mother of two children, was first examined 
by us, Jan 14, 1929, when she complained of a slight irrita- 
Uon of the right nippfe of one montli’s dnrafion and said 
that the nipple had looked perfectly normal before the symp¬ 
toms began 

On examination of the right breast (fig 1) an eczematous 
condition invohing the entire right nipple was found The 
surface of the in\olved nipple ivas eroded and appeared 
flatter than the normal one. The affected nipple was slightly 



Fig 6 (case 2) —Microscopic appearance of lesion involving the nipple- 


more firm but was freely movable. The areola appeared to 
be normal No tumor masses were present in the breast or 
axilla on palpation A section from one corner of the nipple, 
taken for microscopic study revealed the typical changes of 
Paget’s disease, as shown in figure 2 This microscopic 
diagnosis was concurred in by Drs Ewing, Fraser and 
Satenstem 

Two weeks later the entire breast ivas removed by Dr 
Douglas QuicL A microscopic study of numerous serial 
sections of part of the tissue and ducts revealed a glandular 
carcinoma in one of the ducts about 2 mm from the surface, 
as showm m figures 3 and 4 

Through and through vertical serial sections of the breast 
were also made according to Cheatles method These sec¬ 
tions did not reveal any deeper mtraduct caranoma 

Case 2—Mrs R D aged 61 first came to the Skin Clime 
of the New \ork Post-Graduate Medical School and Hospital, 
May 22 1929, at which time she complained of an abnormal 
involvement of tlie right nipple of two years duration 

On e.xammation (fig 5) the right nipple and surrounding 
areola were found covered with a well defined, somewhat 
irregular slightly thickened erythematous plaque The right 
nipple was smaller than the left and was shghtlv infiltrated 
There were no masses palpable in the breast and no axillao 
gland enlargement This patient was presented before the 
New \ork Dermatological Socictv by Dr G M MacKce, 
Afav 28 1929 
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JOUK A M A. 
SIav 24 1930 


stomach delivered The pm w-as palpated and seen through 
the delicate wall of the infant’s stomach. A number 16 soft 
rubber catheter had been prepared, with a strip of narrow 
gaure drain sewed in the eje of the catheter, which was 
allowed to project about half an inch below the end (fig 2) 
The tube was well lubricated and passed 
by an assistant into the stomach With 
the pm between tlie fingers of one hand 
and the end of the catheter between the 
fingers of the other, the pm was fast¬ 
ened into tlie gauze and closed The 
catheter was then slowly withdrawn, 
bringing the safety pm with it The 
abdomen was closed in the usual way 
The child made an uneventful recovery 
and at no time showed any ill effects 
following tlie operation 

COltMEAT 

Since this procedure was used m only 
one case, 1 do not feel justified in recom¬ 
mending It as the method of clioice m 
all cases At first glance one might think 
it a dangerous method, m tliat the lining 
of the stomach may be subjected to injury 
while the pin is being fastened, but this 
can be avoided by careful palpation while 
It IS being closed. Although this is a 
method especially applicable to children, 
It IS a procedure worthy of trial in adults 
There are two distinct advantages to the method First it 
eliminates the necessity for gastrotomy, second, it brings about 
a safer and possibly a quicker convalescence by lessening the 
danger of infection. 



Fig 2—Number 16 
soft rubber catheter 
with a piece of gauze 
dram sewed in the tip 
to which the safety 
pm was fastened 


OPEN REDUCTION OF FRACTURE DISLOCATION OF 
THE HUMERUS 

A M Rccutiias hi D Puiladelpdia 

Current literature contains manj articles and reports of 
experiments on the healing oi union of a bone graft or of dead 
bone The case presented here is reported to urge reduction 
of fracture dislocation of the humeral head, it also shows the 
end-result in a humeral head entirely detached from the soft 

tissues and therefore 
from Its blood supplj 
That reduction is 
the operation of choice 
in fracture dislocation 
of the shoulder is 
agreed, but the opera¬ 
tion IS difficult and 
the problem is greater 
when the fracture is 
of the anatomic head 
The greater compara¬ 
tive ease of excision 
accounts for the manj 
cases that have been 
reported as treated in 
this manner 

Scudderi advises re¬ 
position but does not 
report any cases How - 
ever he mentions nine¬ 
teen cases of excision of the humeral head and gives three case 
reports 

Eisendrath = states tliat four successful reductions bj opera¬ 
tion have been reported. 

I Smddcr C L The Treatment of Fractures ed IC Philadelphia 

" 2 ^ Ef^drath^”N”mK«n5'’Surgery Phnadelphm E Saunders 
Company 11 404 1910 



Pip 1 —Fracture dislocation of the left 
shoulder 


V REPORT OF CASE 

History—J B M, a painter, aged 44, fell 12 feet from a 
scaffold, injuring his left shoulder He was unable to describe 
the mechanism of the injury although he w’as not unconscious 
The shoulder was immediately painful and the part disabled He 
was taken to a hospital, and reduction without an anesthetic 
was attempted but failed Roentgenograms were made, the 
arm was bandaged to the body, and the forearm was placed in 
a sling 

Eraiiimatioii —The patient was injured at 9 a. m., Jan 27, 
1927, and was examined at 6 ji m oti the same day The left 
shoulder was sw ollen and painful A depression was felt beneath 
the acromion process, and the f^ad of the humerus was not in 
the glenoid cavity but could be palpated beneath the pectoral 
muscles below the left clavicle. The upper end of the shaft 
of the humerus was palpated in the glenoid cavity and there 
was no crepitus on motion. A provisional diagnosis of fracture 
dislocation of the left shoulder was made and the patient was 
removed from his home to the hospital 

Roentgen examination of the left shoulder, January 28, showed 
a fracture of the anatomic neck of the humerus The upper 
end of the shaft was opposite the middle of the glenoid canty 
and in slight abduction The head of the humerus was entirely 
separated from the shaft and was dislocated downward and to 
the right about 2 inches to beneath the clav icle. 

A two day preparation of the shoulder was ordered Janu¬ 
ary 29 the patient was anesthetized and a closed attempt was 

made to reduce the 
fracture dislocation by 
abductmg the arm to 
180 degrees and ma¬ 
nipulating the dislo¬ 
cated head This was 
unsuccessful. 

Operation —A 5 inch 
inasion was made e.x- 
temal to the pectoro- 
delfoid groove from 
the acromion dow n- 
ward The deltoid was 
retracted outward and 
the pectoralis major 
inward. The long head 
of the biceps and the 
axillary vessels and 
nerves were retracted 
inward, exposing the 
upjier end of the hu¬ 
merus The free humeral head was readily loosened from its 
dislocated position beneath the clavicle About one third of the 
lower fibers of the subcapsularis muscle were divided the cap¬ 
sule was incised and the humeral head was replaced in the 
glenoid fossa The fracture was reduced by approximating the 
shaft and humeral bead with the arm in 60 degrees of abduction 
and in slight external rotation, as the fragments best interlocked 
m this attitude. There was no vestige of shaft or cortex attached 
to the head, and the fragments were held by a kangaroo suture 
through a drill hole in the shaft and through the capsule over 
the reduced head The deep tissues were closed m three layers 
with catgut A plaster spica of the left upjier extremity was 
applied with the arm in the attitude mentioned, the forearm at a 
right angle and in the midposiDon and the hand m hypercxtension. 

Roentgen examination February 2 showed a reduction ol 
the fracture dislocation m good position. 

The highest temperature alter ojieration was 100 F When 
the plaster was removed February 21, the arm could be abducted 
to a right angle. Adduction was possible to 60 degrees, supina¬ 
tion of the forearm was restneted one half and circumduction 
was possible through a small arc Traction was applied through 
a Blake arm board with the arm suspended from a Balkan 
frame. This was continued for three weeks 
The patient was out of bed, Harch 6, and discharged from 
the hospital three days later Adduction was possible to 
60 degrees abduction to 120 degrees and flexion to 40 degrees 
Physical and mechanical therapy were subsequently given every 
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MAMKINS—STOKES AND BEERMAN 


At no time has there been a sign of memngitis, local or 
general The highest temperature has been 99 6 F by axilla 
with a pulse rate of 140 A 2 per cent alcohol and acetone 
solution of mercurochrome was used immediately after the 
accident and i\arm phjsiologic solution of sodium chloride was 
used daily in irrigating the wound. Apparently healthy tissue 
was de\eloping and on the eleventh day 
the scalp flap was sutured in place 
The interesting aspect of this case is 
that the man has recoiered and will 
return to work shortly, much to the 
astonishment of all w'ho are familiar with 
the case and the circumstances connected 
with the accident 

No theory has been adsanced that 
would account for the manner in which 
the extensive laceration and removal of 
the plate of bone occurred without mjury to the surrounding 
skull or dura 
34 Ziegler Tract 


C‘ 


Fig- 2 —Piece of 
parietal bone removed 
by the force of tbe 
explosion 


A ^E\Y MSt \LTZI^G BLADDER ^ECK PUNCH V\HTH HIGH 
FREQLENCi COAGLLATION ELECTRODE 
ATTACHMENT 

Robert N Dav M D Los Angeles 

Since Guthrie in 1828 first accurately described its clinical 
and pathologic manifestations and ten years later Mercier 
devised such ingenious instruments for its cure (which no doubt 



A the McCarthy visual prostatic punch B the NlcCarthy coagulation 
electrode C Robert \ Daj s visualmng bladder neck punch with high 
frequenci coagulation electrode attachment 


diagnosis such as the cvstoscope) manv procedures have been 
tried and manv instruments densed by clinicians scattered over 
Europe and America for the relief of obstruction due to con¬ 
tracture of the bladder neck often called median bar Each 
has added something of value to the solution of the problem. 

Fundamentallv A oung s punch procedure seems the method 
that most nearlv atUms the objective TTie addrfron 6y 
McCarthy, of the accessoncs and refinements illustrated in A 
of the accompanyang illustration make for maximum elBaency 


with easy workability and delicate control Superb vasion 
through a foroblique telescope coupled with the last word in 
construction, workmanship and improved matenals, together 
vvath the ease by which the bleeding is subsequently controlled 
by means of a d’Arsonval current through a AIcCiartli} stiff 
stem electrode, shown in B of the illustration, have made this 
operation precise and efficient with an infinitely easier, smoother 
and more rapid convalescence, attended by a minimum of 
danger, prov ided it is done by a trained, experienced and skilful 
urologist C represents my modification of the McCarthy 
punch With this instrument every advantage of the McCarthy 
punch IS retained vnth the added insulated needle for prelimi¬ 
nary electrodesiccation with a d’Arsonval current In this 
tvpe, however, the biDng blade cuts from within out tliat is 
to say, the bite starts from the bladder aspect mstead of the 
urethra as m the AfeCarthy instrument It removes slightly 
larger bites of tissue The time saved is considerable because 
the preliminary electrodcsiccation obviates the necessity of high 
frequency cauterization in the presence of active bleeding as is 
the case when the AfeCarthy punch is used Even with my 
punch It sometimes may be necessary to follow up with a bit 
of high frequency cautenzation unless one has continued the 
preliminary desiccation to such a degree as to run the risk of 
devitalizing the tissues to an unnecessary depth The ideal 
objective is a maximum of hemostasis with a minimum of 
tissue trauma by the high frequency current 
1930 AVilshire Boulevard 


MANIKINS FOR TEACHING I TRA\E\OLS AND IKTRA 
MLSCLLAR INJECTION TECHNIC* 

JouN H Stores VI D and IIeruvv Beeruax MD 

PlIILADELPUIA 


A fundamental principle for the perfection of a technical 
procedure or an e-xperimental method is to provide some other 
subject than man on which the novice may develop adeptness 
by repetition At first thought, intravenous and intramuscular 
injection technic scarcely impresses one as deserving a degree 
of consideration that would bring them vvithm the scope of this 
dictum A number of e-xfieriences, however, suggest the con- 
trarv Local acadents, including extensive sloughs, from the 
subcutaneous inject on of alkalme solutions which fail to enter 
the vein are much too common, even iii well organized hospitals 
Blood transfusion is too often a needlessly brutal affair Serious 
and lasting injury may result from misplaced arsphenamine 
injections ' Senous and prolonged distress from neuritis may 
follow' improper injection of irritants intramuscularly,= and 
embolism which often might have been prevented by attention 
to a single item in technic may follow entry of a deep vein. 
Aforeover, in a study of the problem of maintaining a con¬ 
tinuous and adequate treatment for syphilis in private practice, 
whether at the hands of a single physician or by a series of 
physicians, we have been repeatedly impressed by the complete 
defeat of the adv ice of an expert that can come about through 
tbe manipulations of a technically maladept practitioner Even 
m a clinic organized for the purjiosc unsatisfactory intrav enous 
and intramuscular technic contributes to the failure to hold the 
patient to his treatment schedule In a survey of our experience 
in follow-up Pugh’ has found that reaction to treatment and 
discomfort associated with it, most often from mtramuscular 
injection, stood second among the reasons given by a repre¬ 
sentative group of patients for failure to complete treatment 
From one fourth to three fourths of clinic patients m this 
country forsake treatment for syTihilis before being discharged 
in an arrested or cured condition To the difficulties of inade¬ 
quate technical accomplishment must be added the difficulty of 
teaching anything better Allowed to practice on the human 
subject in the syphilis clinic, every student dnves off his quota 


• From ifae Department of DermatoloKy and Sj philoJoer of the Uni 
veriitj of Pennjvlvania School of Jlediane, and the Srphiln ainic ot 
the Cnncnity ifoapital John H Stokes M D Dircrtor 

1 Le-ans Dean Nerve Injuries Due to Errors in Tccnnic in Making 
Intravenous Arsphenamine Injections JAMA 76: 1726 (June loj 


^ Shaffer L 11 The Fkfe of TnCngJutes} Intecieons, Areb 
tc Syph let 3-17 (Alarch) 1929 Neisser quoted by Wcchselroann and 
£ickc ilunchen med W chnschr 61 535 19H 
3 Pugh Lnpublishcd data 1929 
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^\ith keeping the antecubital space intact The \eins if (as we 
have found ad\isable) pure gum rubber tubing of \arjing caliber 
(from 4 to 6 mm outside) is used, need attention after about 
fifty punctures Replacement of the rubber tubing is necessary 
only after about a hundred punctures, since the tubing may be 
serairotated thus presenting an intact side for further puncture 
The elasticiU of pure gum rubber tubing insures against senous 
leakage By glass tube connectors (5 6 and 7, fig 3) only 
those parts in the antecubital space need be changed The rubber 
dam likewise ma^ be readily changed 

Continued use of this manil in shows that \arious t\pes of 
arms and situations ma^ be easily imitated By using rubber 
tubing of different caliber in the same arm, one may hate a 
large (6 mm) median basilic tein and a small (4 mm) median 
cephalic tein. The mobility of the elbow joint allows one to 
show graphically tlie situation encountered in practice on 
attempting to inject a tern in an imperfectly extended arm. 
Obesity and leanness may be simulated readily by increasing 
or decreasing the distance of the \em from the skin by taning 
the amount of gauze and cotton in the subcutaneous tissues 
In the use of this manikin tlie steps of either tlie syringe or 
the Schreiber needle technic for entering a \ein, as described 
by one of us,® may be followed out seriatim 

The actual employment of these manikins m conjunction 
with the practical course in the diagnosis and treatment of 
syphilis m the Department of Dermatology and Sy philology of 
the Unnersity of Pennsyhania has amply demonstrated their 
usefulness This fact is strikingly brought out by the interest 
of the student in the new approach to the patient by way of 
the manikin and by the numerous mistakes in technic which 
students make. For example, in spite of rather speofic direc¬ 
tions, many of the students committed the following errors 
In the mtramuscular technic, the position of the patient was 
not noted, mjections were guen too near the midlme of tlie 
body, or the injection was gi\en with too slow puncture of the 
skin In the intrasenous technic, the tendency on the part of 
the students was to enter the vein without fixing the tissues 
with the left hand and with one stroke or push of the needle 
with a resulting high proportion of through-and-through punc¬ 
tures of the sein Often, eten though the tern W'as entered 
properly, the injection w'as started without remoi'al of the 
tourniquet or, if the technic went correctly to the point of 
injection, the drug was gnen too rapidly 

While it IS still too early fully to estimate the s'alue of these 
manikins in helping to make unnersal a good technic in the 
treatment of syphilis, their usefulness and interest-arousing 
qualities as teaching aids are undoubted 
3800 Chestnut Street 


RECOXSTRLCTIOX OF POUT yRT S LTGAXIEXT * 
Bradlei L Coley XLD Xew \ork 

The fundamental importance of an intact inguinal ligament 
in the performance of the Bassini operation for inguinal hernia 
is apparent It is equally important in the numerous modifica¬ 
tions of this operation, ^^'hen prenous operation has been 
followed by recurrence, the integrity of this structure may be 
maintained, but frequently it has bem found, on reoperation, to 
haie suffered either from the tearing out of the sutures or from 
strangulation of its fibers as a result of excessiie tension In 
cases in which the wound has suppurated at the first operation, 
the injury to this structure may be considerable. Finally, m 
cases that base resisted seieral operatiie attempts at radical 
cure the ligament may be found to be frayed and inadequate as 
a structure to which to suture the internal oblique and trans- 
versahs muscles and their conjomed tendons In herniotomy in 
those of adi-anang years it is not infrequently found that the 
inguinal ligament is atrophic and its fibers show fatty infiltration 
An effexrtive method of dealing wath such conditions has been 
to reconstruct Poupart s ligament b\ the use of a strip of fascia 
The fasaa mai be taken from the thigh, or ox fasaa (presemed) 
mai be used The inguinal canal is exposed and the sac is 

6 Stokes J H Modem amicat Srphaolosy Philadelphia W B 
^°”F?<OT^th?'F°m S^« Hospital for Raptured and Crippled. 


appropriately disposed of Reconstruction of the inguinal liga 
nient is then accomplished by introducing a fascial suture at the 
point at which the ligament blends with the periosteum o\er 
the pubic spine This suture is loci ed on itself according to the 
method described by Gallic and shown in figure 1 The suturi 



IS then passed carefully through the frayed fibers of the inguinal 
ligament and the process is repeated until the entire length of 
the ligament is traiersed During this step the greatest care 
should be taken to atoid injury to the femoral artery and vein, 
which he beneath the inguinal ligament. The suture is finally 
anchored with chromic catgut at the extreme upper limits of 



the ligament The hernial repair is then carried out bi suturag 
the conjoined tendon to the reinforced Poupart s ligament To 
this purpose, chromic catgut or kangaroo tendon sutures ma; 
be used Fasaal sutures taken from the thigh or preserved o’ 
fascia may be used instead if desired I have performed thii 
operation in two cases with satisfactory results 
114 East Fifty-Fourth Street. 
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OFFICIAL CALL 


MEMBERS OF THE HOUSE OF DELEGATES 
A Prehmmary Roster of the Legislative Body of the 
American Medical Association 
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TO THE OFFICERS, FELLOWS AND MEMBERS 
OF THE AMERICAN MEDICAL 
ASSOCIATION 

The eightj-first annual session of the American Medical 
Assoaation ivill be held m Detroit, June 23 27 1930 
The House of Delegates will conrene at 10 a m, Monday, 
June 23 In the House the representation of the various con¬ 
stituent assoaations for 1929, 1930 and 1931 is as follows 


Alsbama 

3 

Nen Hampshire 

1 

Anzona 

1 

New Jersey 

4 

Arkansas 

2 

New Mexico 

1 

California 

6 

New Aork 

15 

Colorado 

2 

North Carolina 

3 

Connecticut 

2 

North Dakota 

1 

Delaware 

1 

Ohio 

7 

District of Columbu 

1 

Oklahoma 

3 

Flonda 

2 

Oregon 

1 

Georgu 

3 

Penasyh anu 

n 

Idaho 

1 

Rhode Island 

1 

Illinois 

10 

South CaroUtia 


Indiana 

4 

South Dakota 

1 

Iowa 

3 

Tennessee 

3 

Kannt 

3 

Texas 

s 

Kentncky 

3 

Uuh 

1 

Loaiiuna 

2 

Vermont 

1 

Maine 

2 

Virginia 

3 

Maryland 

Massachusetts 

2 

6 

W aihin^on 

AVest Virginia 

2 

-> 

Michigan 

5 

W'lscontiu 

3 

Mmnesota 

3 

W yoming 

1 

Mmlsitppi 

2 

Alaska 

1 

Musouri 

5 

Hawaii 

1 

Montana 

1 

Isthmian Cana! Zone 

1 

Nebraska 

2 

Philippine IslandB 

I 

Nevada 

1 

Porto Rico 

1 


The fifteen saentific sections of the Amencan Sledical 
Assoaation, the Medical Corps of the Army, the Medical Corps 
of the Narj and the Public Health Semce are entitled to one 
delegate each 

The Scientific Assembly of the Association will open -mth 
the general meeting to be held at 8 p m, Tuesday June 24 
The sections lull meet Wednesday, Thursday and Friday, 
June 25 26 and 27, as follows 


CO^'\E^I^G AT 9 A 

Surgery, General and Abdom¬ 
inal 

Ophthalmology 
Diseases of Children 
Nersous and Mental Diseases 


, THE SECTIO\S ON 

Pharmacology and Therapeu¬ 
tics 

Dermatology and S\ philology 
Gastro-Enterology and Proc¬ 
tology 


COKtEMNG AT 

Practice of Medicine 
Obstelncs, Gynecology 
Abdominal Surgery 
Lar^^lgolog^, Otolog^ 
Rhinology 


2 P JI , THE SECTIONS ON 

Pathology and Physiologr 
and Prei cnti\ e and Industnal Med- 
lane and Public Health 
and Urology 

Orthopedic Surgery 
Radiology 


Yhc Registration Department mil be open from S 30 a m 
Until S 30 p ^ Monday Tuesday Wednesday and Thursday, 
June _3, 24, 25 and 26 and from S 30 a m to 12 noon, Fnday, 
June 27 


Malcolm L Harris President. 
F C Warnshuis, Speaker, House of Delegates 
Olin West, Secretary 


The list of members of the House of Delegates for the ses¬ 
sion IS incomplete, as a number of the state associations are 
yet to hold their meetings at which delegates will be elected 
The following is a list of the holdo\-er delegates and of the 
newly elected members who hasx been reported to the Secre¬ 
tary in time to be included 


STATE DELEGATES 


ALABAMA 

A- A. ^Yalker BirmicjbanL 
ARIZONA 
R J Stroud Tempe 

ARKANSAS 

William R Bathurst Little Roclw 
E F £lUs, FajettevDle 

CALIFORNIA 

Percy T Magan Lo* Ajigtlefl 
^ ictor G V«k» San FraocisccL 
Junius B Hams Sacramento. 
Dudle> Smith Oakland 
Albert Sodand. Los Angeles 
Filch C E. Mattison Pasadena 

COLORADO 
T W Ameise Denrer 
John R Espey, Tnnidad 

CONNECTICLT 

'\ alter Ralph Sterner Hartford 
John EdrvTird Lane New Haven 

DELAWARE 

George W K Forrest W droington 

DISTRICT OF COLLMBIA 
Henry C Macatee \\ aabmgton. 

FLORIDA 

Staler Richardson Jackson\flle. 


MAINE 

Bertram L- Bryant Bangor 
Frank \ Gilhcrt Portland, 

MAR^XAND 

Randolph Winslow Baltimore. 
Alevius McGIannan Baltimore. 


MASSACHLSETTS 
F B Lund Boston 
E F Cody Nen Bedford 
R I Lee Boston 
H G Stetson Grecnfitld 
C £. Mongan Somervine, 
J F Burnham Lawrence 


MICHIGAN 

C S Gorslinc Battle Creek 
J D Brook Crandviilc 
A W Hombocen Marquette. 
Carl F Moll Flint 
J G R. Manwanng Flint 


MINNESOTA 
H M Johnson Daw'soa, 

W F Bnasch Rochester 
C B Wnght Minneapolis 


MISSISSIPPI 
W H FrixcU Brookhaven 


MISSOLXI 

Emmett P North St Louis. 
E J Goodwin St Louis. 


GEORGIA 

William H ilyert Savannah 
K C Thrash Atlanta 
O H W caver Macon 

IDAHO 

George R Proctor Nampa. 
ILLINOIS 

C S Slcaffg^ East St Louis 
Mather PtaJTcnberger Alton 
R L Green Peons 
C E. Humiston Chicago. 

J W \ an Dcrslicc Oak Park, 

INDIANA 

Da\id Rots Indianapolis 
Harry Elliott. Brazil 
Albert E. Bulson Fort Wayne. 
F S Crockett Lafayette, 

IOWA 

Thomas F Thornton Waterloo 
KANSAS 

J F Hassig Kansas City 
E S Edgerton Wichita 
L. F Barney Kansas City 

KENTLCK\ 

Imn Abell Louisville 
George A, Hendon Louisville. 
A- T McCormack LouisriTlc. 

LOUISIANA 

W^ H Seemann New Orleans 
J Q Craves Monroe, 


MONTANA 
C. T Pigot Roundup 

NEBRASKA 
R W Fouts Omaha 
B. F Bailey Lincoln 

NE\ ADA 

Horace J Brown Reno 

NEW' HAMPSHIRE 
NEW' JERSEN 

Ephraim R, Mnlford Burlington, 
W Blair Stcuart Atlantic Citj 
B S Poliak Secaucus 
John F Hagertj Newark. 

NEW' MEXICO 

new \0RK 

ames E, Sadlicr Poughkeepsie, 
ohn A Card Poughkeepsie 
Grant C. MadHl Opdenshurg 
Arthur T Bedell Albany 
Arthur \V Booth Elmira. 

Thomas C Chalmers Forest Hills 
I I 

Frederick H Flaherty Syracuic. 
Haro R Tnck, Buffalo, 

Daniel S Dougherty New Nork. 
Nathan B Van Etten New \orIc. 
George A Leitncr Pierroont. 

James N Vander Veer Albany 
Omn S W ightman New Aoric. 

T Richard Kevin Brooklyn 
Samuel J Kopetrk-y New Aork. 
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Jour. A Ax A. 
May 24 1930 


NORTH CAROLINA 
Charles A, Woodard Wilson 
H A Royster Raleigh 
A J Crowell Charlotte 

NORTH DAKOTA 
OHIO 

John P DeWitt Canton 
C E Kiely Cincinnati 
C, W Waggoner Tol^o 


TENNESSEE 
H B Everett* Memphis 
H H Shoulders Nashville, 
E G Wo^ Knoxville 

TEXAS 

Holraan Taylor Fort Worth. 
F P Miller El Paso 
J W Burns Cucro 
A A Ross Lockhart 
H W Cummings Hcamc. 


ISTHMIAX CANAL ZONE 
Lewis B Bates Ancon 

PHILIPPINE ISLANDS 
PORTO RICO 
Jose C Ferrer Santurce, 


GO\^RNMENT SERVICES 
United States Ann> W Lee Hart 
United States Nav> C P Kindle* 
berger 

United States Public Health Ser 
\icc W F Draper 


DELEGATES FROM THE SECTIONS 


OKLAHOMA 
W Albert Cook Tulsa 
Horace Reed Oklahoma City 
McLain Rogers Clinton 

OREGON 

William Kuykendall Eugene. 

PENNSlLVAiMA 
Walter F Donaldson Pittsburgh 
J Norman Henry Philadelphia 
Samuel P Mengcl Wilkes Barre 
Arthur C Morgan Philadelphia 
J Newton Hunsberger Nornstown 
William H Majer Pittsburgh 
John A Campbell Williamsport 
Frank P I ytlc Birdsboro 
John B McAlister Harrisburg 
Orlando H Petty Philadelphia 
Howard C Fronts Huntingdon 

RHODE ISLAND 
Roland Hammond Pro\idence 

SOUTH CAROLINA 
E. A Hines Seneca 
J H Cannon Charleston 

SOUTH DAKOTA 


UTAH 

Sol G Kahn Salt Lake Citj 

\t:rmont 

William G Ricker St Johnsbur> 
\HRGINIA 

John W Preston Roanoke 
E C AVidiams Richmond 
Southgate Leigh Norfolk. 

WASHINGTON 
Frederick Epplen Seattle 
John H O Shea Spokane. 

^A^:ST VIRGINIA 
James R BIoss Huntington 
Henri P Linsz V heeling 

WISCONSIN 

William E Banncn La Crosse 
Gurnej Taylor Milwaukee 
oseph F Smith Wausau 

\y\oyii\c 

George P Johnston Cheicnoc. 
ALASKA 
HA^^ AH 


PRACTICE OF MEDICINE 

James S McLester Birmingham 
Ala 

SLRGER\ GENERAL AND 
ABDOMINAL 
J Tate Mason Seattle 

OBSTETRICS GVNECOLOGV 
AND ABDOMINAL 
SLRGER\ 

John O Polak Brooklvn. 

OPHTHALMOLOGY 
W illiam H Wilder Chicago 

LAR\NGOLOGY OTOIOGY 
AND RHINOLOGY 
Burt R Shurly, Detroit 

DISEASES OF CHILDREN 
Isaac A. Abt Chicago 

PHARMACOLOGY AND 
THERAPEUTICS 
Carj Eggleston New York 


PATHOLOGY AND 
PHYSIOLOGY 
D J Davis Chicago 

NERVOUS AND MENTAL 
DISEASES 

Tom B Throckmorton Des Moines 
Icma 

DERMATOrOGY AND 
SYTHILOLOGY 
Frank W Cregor Indianapolis 

PRE\TSNTIVE AND INDUS 
TRIAL MEDICINE AND 
PUBLIC HEALTH 
S H Osborn, Hartford Conn 
UROLOGY 

Alexander H Peacock Scattle- 
ORTHOPEDIC SURGERY 
F R. Ober Boston 

GASTRO ENTEROLOGY AND 
PROCTOLOGY 
Frank Smithies Chicago 
RADIOLOGY 
James T Case Chicago. 


OFFICERS OF THE AMERICAN MEDICAL ASSOCIATION. 19291930 


Pre‘;idekt —Malcolm L Hams, Qircago 
President-Elect —William Gerry Morgan, Washington, D C 
Vice President —Ernst A Sommer, Portland Ore 
Secretart and General Manager —01m West, Chicago 
Tre\slrer —Austin A Hajden, Chicago 
Speaker House of Delegates —F C Warnshuis Grand 
Rapids Mich 

Vice Speaker House of Delegates —Albert E Bulson, 
Tort Wame, Ind 

Editor and General Mgr Emeritus —George H Siratnoiis, 
Qiicago 

Editor —Moms Fishbein Chicago 
Business Manager —Will C Braun Chicago 
Board of Trustees —^Joseph A Pettit, Portland Ore 1930, 
J H J Upham, Columbus, Ohio 1930, Thomas S Cullen 
Baltimore, 1930 Ed^^ard B HecUel Chairman Pittsburgh 

1932 Rock Sle\ster, Wauwatosa, Wis, 1932, J H Walsh 
Secretar), Chicago, 1933 A R Mitchell Lincoln, Neb, 

1933 D Chester Brown Danbur 3 , Conn, 1934 Allen 
H Bunce, Atlanta, Ga, 1934 

Judicial Council —George E Follansbee, Chairman, Clese- 
land, 1930 J N Hall, Denver 1931, Donald Macrae, Jr 
Council Bluffs, Iowa, 1932, F W Cregor, Indianapolis, 
1933 James B Herrick, Chicago 1934 Olin West, Secre- 
tarv eN officio, Chicago 

Council on ^Iedical Education and Hospitals —L B 
\\ ilson Rochester, Minn, 1930 W F Donaldson, Pitts¬ 
burgh 1931 R L Wilbur Chairman, Washington D C 
1932 T S IiIcLester Birmingham, Ala, 1933 E P North, 
St Louis 1934 Reginald Fitz Boston 1935 M W 
Ireland U S Armj 1936 N P Colwell, Secretarj, 
Chicago 

CoLNciL ON Scientific Assemblv —^J Shelton Horslej, 
Chairman Richmond Va 1930 John E Lane, New Haven 
Conn 1931 Frank H Lahej, Boston 1932, Roger S 
Moms Cincinnati 1933 L H McKinme Colorado 
Springs Colo 1934 and ex efficio the President-Elect the 
Editor and the Secretarj of the Association. 

Council on Pharmvcv vnd Chemistrv (Slaiidmg Committee 
of the Board of Trusteei)—L G Rowntree Rochester 
Ivlinn, 1931 Torald Sollmann Cleveland 1931 L B 
Mendel, New Haven, Conn., 1931 Reid Hunt Chairman 


Boston 1932 W \\ Palmer New York, 1932, A J 
Carlson Chicago 1932 R A Hatcher New York 1933, 
E E Irons, Chicago, 1933 H N Cole, Cleveland 1933, 
W McKim Marriott St Louis, 1934, C W Edmunds, 
Ann Arbor, Mich 1934 Eugene F Du Bois, New York, 
1934 Morris Fishbein Chicago, 1935, G W McCoy, 
Washington, D C 1935 E M Bailej New Haven, Conn, 
1935, George H Simmons, Chicago, 1935, W A Puckner, 
Secretarj, Chicago 

Committle on Foods (Sticcial Committee of the Conned on 
Pharmacy and Chcinistr\) —E M Bailej New Haven, 
Conn E F Du Bois New \ork J H Hess Chicago, 
W McKim Marriott, St Louis, L B Mendel, New Haven, 
Conn G F Powers New Haven, Conn H C Sherman, 
New Tork Moms Fishbein (Chairman), Chicago 

Council on Phvsicvl Therapv {Standing Coinmillcc of the 
Board of Trustees) —Ralph Pemberton, Philadelphia H E 
Mock Chairman Chicago W E Garrej, Nashville, Tenn , 
A S Warthiii Ann Arbor, Mich F C Wood, New 
York A U Desjardins, Rochester Minn G M MacKee, 
New York H B Williams New York W W Cobicntr, 
Washington, DC R B Dillchunt, Portland, Ore John 
S Coulter, Chicago Robert B Osgo^, Boston, Olin West, 
Cliicago, ex officio Morris Fishbein, Chicago, ex officio, 
H J Holmquest, ENecutive Secretary, Chicago 

Committee on Scientific Exhibit —D Chester Broun, 
Chairman, Danburj, Conn Rock Sleyster, Wauwatosa, 
Wis J H J Upham Columbus Ohio Advisorj Com 
mittee—George Bliimer, New Haven, Conn , Paul J 
Hanzlik San Francisco Ludvig HeUoen, Chicago Urban 
Maes, New Orleans Hans Zuisser, Boston Ralph H 
Major Kansas Citj Kan , J Shelton Horslej, Richmond 
Va, ex officio 

Bureau of Legal Medicine and Legislation—C 
Woodward Director, Chicago 

Blreau of Health and Public Instruction —^J M Dodson, 
Director, Chicago 

Bureau of Inv estic vtion —Arthur J Cramp, Director, 
Chicago 

Chemicai Laboratorv —Paul Nicholas Leech Director, 
Chicago 

Librarv —Marjorie Hutchins, Librarian Chicago 
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THAT’S DETROIT 


Tvi.-o hundred and twentj-nine jears ago a fleet of canoes 
filled with explorers and adrenturers slipped up the Detroit 
Riicr The explorers stopped at a spot of surpassing beautj, 
broke the silence of a \ast wilderness with Indian and French 
accents, and caned out of those \irgin forests a small settle¬ 
ment of rude huts This outpost of cuihration shu'ered on 
the bleak nm of an unexplored wnldemess, the savage sentinel 
of New France. It grew and prospered bejond the wildest 
dreams of its founders until today it throws its graceful 
silhouette far down the n\er, and tall shafts of architectural 
beauty are outlined m the mirror of the water 
Detroit IS a aty of contrasts and paradoxes, a city of 
machinery and art, cosmopolitan and at the same time American, 
old and yet young With a taste of the Old World at her 
doors, she remains the expression of the New Circumstances 
hate made her a great industrial capital, yet few cities offer 
such vanety of real enjoymienl Here industo has combined 
with art to create endurmg beauh Tall slcyscrapers looming 
almost from the water’s edge, broad acenues escaping from the 
heart of the city crowds of hurrying, bustling humanity, 
brilliant electric thoroughfares of white light cutting through 
beautiful parks nght in the heart of the business section 
Detroit s position shelters its shores from the fury of the 
Great Lakes without deprmng it of the cooling breezes that 
fan the city during the summer months The Detroit Riser 
connects Lake Erie with Lake St Clair It is the natural 
fiwindary between the United States and Canada At each end, 
splashes of green islands cool the tempers of the Great Lakes 
At the north end is Belle Isle, an 825-acre plai ground one of 
the finest aty parks in the world At the south end is Grosse 
Isle, wuth 9 miles of beautiful country estates, summer homes, 
golf courses and quiet country lanes 
Freighters loaded with gram and ore from the Northwest, 
the largest pleasure steamers in the world, sail boats motor 
boats and ymehts constantly pass the city for other points along 
the lakes A steamship passes Detroit, on an aierage eieo 
three minutes of the season femes can constantly be seen 
carrying passengers between the Liiited States and Canada, 
large steamships from Qe\eland, Buffalo Chicago Duluth 
Mackinac and St Ignace in fact, eiery large port of the lakes, 
stop at Detroit 

A one-day cruise up the Detroit Riser bi boat across 
Lake St Oair and up the beautiful St Clair Riser to Port 
Huron passing Indian settlemeiitb, islands and summer resorts, 
IS like sailing through a legend land of tradition cross ded ssith 
memories of frontier chnalrs sshcrc Indians roamed mi'sion- 
ancs preached and shnnes were erected A motor trip along 
the sand beaches of Lake Huron and the concrete road that 
skirts the shores of St Clair Ris-cr Anchor Bas and Lake 
St Clair will rescal a succession of beautiful sistas If the 


Msitor chooses to approach the city from the Canadian side on 
some of the easteni trams or by motor on some of the newly 
constructed prosmcial highways, the rural flasor of Canadian 
Milages, pastures and farm lands changes suddenly to that of 
a metropolis of almost 2,000,000 people 
Detroit seems constantly alive At night, Washington 
Bouleiard and Woodward Aienue throw a white glare into 
the sky that can be seen for miles The red ball on top of the 
Penobscot Building and the retching anation lights on the 
Union Trust Building throw their flames deep in the water on 
the margin of the river Seachmg for familiar spots far up 
the nter, the eye glimpses a succession of flickering lights 
from automobiles sweeping across Belle Isle bndge, and far 
beyond that almost to tlie border of Lake SL Qair, the tall 
steel cliimneys rising from the electric plant standmg black 
against the sky 

Along the road skirting the Detroit Rn er bank toward Grosse 
Pointe and Mount Qemens, the fresh lake breeze sweeps n 
with splashing and sparkling waters The motorist passes 
cottages and road houses and mansions of tlie rich Drue 
across the new Ambassador bridge to Canada, high above the 
gleam of the city and the ribbon of silver water that divides the 
two countries Pause for a moment on this artery of interna¬ 
tional traffic while the largest nver-bome trade m the world 
slips past the arch beneath your feet and see some of tlie 
things that have made Detroit great—licr active men and 
women her tense excitement, her vast energy 

Detroit IS a great caiter for the manufacture of pharma¬ 
ceutic products Pharmaceutic and biologic products are shipped 
to all parts of Europe, South Amenca, Africa and Asn Raw 
materials are in turn shipped to Detroit from all parts of the 
world oils from Egypt, animal fats from Siberia plants from 
Europe Detroit has some of the most beautiful hospitals in 
the countrv and a large biologic farm for the manufacture of 
\ accines and serums 

Detroit has its avenues of tall poplars, oak and maple trees, 
boulevards of sweeping beautv, parks, golf courses, imposing 
office buildings that climb high over the city streets, huge 
industrial plants, universities, libraries and museums, and 
theaters rich m beautv and design Grand Circus Park, m 
the center of the business district, is surrounded by five of 
Detroit s largest and most beautiful hotels Thousands caclt 
vear visit the various automobile plants of the citv The 
Ford Motor Coinpanv vvith its huge blast furnaces, is perhaps 
the chief attraction m the automobile industry of the citv 
Henrv Fords Greenfield American nllage is a new addition 
to the manv interesting features of Detroit and is the expression 
of the American sentiment for the treasures of its traditions 
Here at Greaifield the motor magnate has grouped hundreds 
of interesting relics of American life and has founded a tvpical 


I 
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A.nierican \illage of Colonial dajs in the desire to perpetuate 
the institutions that grew and flourished out of the American 
idea of living 

The Fisher Building, across from the General Motors Build¬ 
ing on Grand Boulevard, is one of the outstandmg achievements 
in architectural engmeenng It is built m what is called the 
Modern Amencan stjle of architecture with a central tower 
rising twentj-six stories, two wings of eleien stories each, an 
eleven-storj garage capable of accommodating 1,100 cars, and 
a theater ivith a seating capacitj of 3,000 people The entire 
structure is a monument of beauty and was built in the new 
uptown business district to reheie the congestion downtown. 

The Fisher Theater is unique among the show houses of the 
country Rich in the barbaric splendor of Ma>an architecture, 
It expresses some of tlie wealth that was in Yucatan 6,000 >ears 
ago The interior shows 
that the brush of the 
artist was given more 
control than the tool of 
the engineer, although the 
two combine into a beau¬ 
tiful and distinctiie har¬ 
mony 

The General Motors 
Building IS the world 
headquarters of the Gen¬ 
eral Motors Corporation 
and has more square feet 
of floor space than any 
other office building in 
the world 

Detroit has built tlie 
second largest theater in 
the country, the Fox 
Theater, in the center of 
the business distncL It 
has a seating capacity of 
6,000 persons Other 
large theaters in the busi¬ 
ness areas are the Michi¬ 
gan, Paramount, Madi¬ 
son, United Artists, 

Adams, Colonial, State, 

Wilson, Cass, Lafa) ette, 

Shubert Detroit, Oriental, 

Cadillac, Gayety, and 
Detroit Cmc Theater 
Detroit has one of the 
best symphony orchestras 
in the country, which 

giies regular recitals at Orchestra Hall dunng the music 
season and free concerts at Belle Isle during the summer 

Detroit s art center presents two of tlie finest examples of 
modem architecture in the countrj, the public library and the 
institute of arts These two buildmgs, built of pure white stone, 
are set in a garden of green lawns and shmbs oierlooking three 
main thoroughfares m the heart of the aty 

Detroit has the largest stoie manufacturing plant in the 
world the largest adding machine and electrical refrigeration 
plants, fiftj pubhc parks and two zoological gardens, 133 com¬ 
panies manufacturing drugs and chemicals, fifti-seien concerns 
engaged in airplane manufacturing eight aircraft manufacturers, 
file aircraft engine manufacturers, thirtj aircraft parts and 
accessor} manufacturers Detroit has a municipal airport, a 
W ame County airport and ten private landing fields, besides 
the goierament port on Grosse Isle Selfridge Field at Mount 
Clemens and the National Guard field at Riier Rouge Park. 

It has the largest copper and brass mills and is first in the 
production of soda and salt products marine engines, iron paints 
and varnishes freight cars, \-acuum cleaners, pins, twist drills, 
seeds and chairs 

This list cannot of necessih be entireU accurate, since new 
records are being established almost daih in this fast monng 
cih 



Jons A. M A- 
Mai 24 1930 

Detroit has many historic spots too Drive along the riier’s 
edge on Jefeson Avenue. It is one of the most interesUng 
streets m the citj, a broad, beautiful thoroughfare laden with 
busy traffic It was at one time Detroit s Riviera, colored with 
fashion, glowing with French manners, styled with anstocracj 
Such names as Antoine, Beaubien, Chene, St Aubm and Joseph 
Campau are woven m the familiar scene of old Detroit Like 
the ivy clinging to the ancient rum, Jefferson Avenue clmgs 
to the early romance of the citv and refuses to surrender its 
fascinating character to a mere memory Former wealth paraded 
here on foot but now it whizzes by m glass hmousmes without 
a thought, no doubt, of the former gay splendor that feasted 
here when life was simple, fresh and glowing 

Some of the avenues converging at Detroit are national high¬ 
ways, such as Michigan Avenue leadmg to Chicago and the 

West, Dixie Highway to 
Ohio and the South, 
Gratiot Avenue to the 
North, connecting with 
the ferries to Canada and 
the provincial highways 
to the East 
Detroit and Wa>ne 
County have the finest 
sj’stem of paved highways 
in the world The strat¬ 
egic position of Y^'ocd- 
ward Avenue as an inter¬ 
national thoroughfare will 
soon be enhanced vvitli the 
completion of the traffic 
tube under the Detroit 
River to Canada Ferries 
to Canada now run every 
few minutes from the foot 
of Woodward Avenue 
It IS the center of the 
business distnct dividing 
the east side from the 
w est side On this avenue 
are shops, theaters, office 
buildings, and the second 
largest department store 
in tlie world Near the 
city limits, a distance of 
8 miles, it broadens out 
into a beautiful highway 
accommodating twelve 
lines of traffic with safety 
It passes through the ex 
elusive Bloomfield Hills residential district and beyond to 
Pontiac and the Lake district This is one of the most beauti¬ 
ful drives out of Detroit Leavang Woodward Avenue at 
Pontiac, the motonst can turn westward into the heart of 
Michigan’s lake district, winding on concrete roads along the 
banks of a hundred gleaming lakes set like gems among the 
valleys and hills of Oakland County The tnp can be continued 
on to Novi, returning to the heart of Detroit on Grand River, 
a broad, beautiful avenue rolling and turning among a thousand 
hills 

Grand Boulevard is another of Detroit’s famous parkways 
It begins at Jefferson Avenue where the bridge to Belle Isle 
meets the mainland it continues north for several miles beneath 
boughs of leafy trees and then westward passing the plant of 
the Packard Motor Car Company and the Dodge unit of the 
Chrysler Corporation 

The world’s two heaviest automobile traffic points are located 
where Grand Boulevard intersects Second Boulevard at the 
Fisher and General Motors buildings and at Grand River 
The boulevard continues on again and finallv ends at the nver 
near the new Ambassador Bridge covenng a distance of more 
than eleven miles 

And so the vasitor who attends the annual session m 


Detroit will find the citv and its environs entertaining 


and 
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educational Detroit is distinct in her history, in the strategy 
of her geographic position and in her natural advantages Set 
in the center of a paradise of waters, Detroit offers the visitor 
the outstretched hand of Michigan, carved by the waters of 
the Great Lakes, and she points her finger to a land of legend, 
tradition and history 


These are the things that cause visitors to become reminiscent 
of Detroit She offers enterUinment to the world of pleasure 
seekers, to the histonan, the poet, the noiehst, the artist and 
the professional man Be it music, painting, sculpture or archi 
tecture, she holds up the examples of her creativeness for the 
inspiration of the world 


TRANSPORTATION 


Railroad Rates to Detroit 

BE SURE TO ASK YOUR RAILROAD TICKET 
AGENT FOR A CERTIFICATE WHEN PURCHASING 
YOUR TICKET TO DETROIT 

The passenger associations throughout the United States 
and the Eastern Lines of the Canadian Passenger Assoaation 
have authorized a rate of one and one-half fares for the 
benefit of members of the American Medical Association and 
dependent members of their families who will attend the 
annual session at Detroit 
To have the benefit of a 
return rate of one half 
fare, it will be necessary 
for each member to se¬ 
cure a certificate from 
the railroad ticket agent 
when he purchases his 
ticket to Detroit The 
certificate must be certi¬ 
fied to by the Secretary 
of the American Medical 
Assoaation, whicli may 
be done at the Registra¬ 
tion Bureau to be located 
in the Recreation Room 
of the JIasoiiic Temple m 
Detroit, and must then be 
validated b) a represen¬ 
tative of the railroads, 
who w ill be on duty, 

June 23-27 W hen the 
certificate is so certified 
and validated, it will en¬ 
title Its holder to pur¬ 
chase a return ticket to 
his home, over the same 
route traveled to Detroit, 
at one-half fare. If the 
ticket agent at the mem¬ 
ber s home station does 
not have the certificate, j 
he will furnish informa- i 
tion as to where it may j 
be obtained 

The certificate is tiof a | 
receipt for monej paid 1 , 
fo- a ticket, nor wall a * 
receipt entitle its holder ■- 
to secure a return trip 
ticket at a reduced rate Be sure to ask the ticket agent for 
a CERTIFICATE 

The dates of sale of tickets to Detroit will be June 19 25 
inclusive m the territories of the Central Passenger Associa¬ 
tion, the New England Passenger Association, the Southeastern 
Passenger Association and the Trunk Line Assoaation In 
the territories of the Southwestern Passenger Association the 
M estem Passenger Assoaation and the Transcontinental 
Passenger Association, the dates of sale of tickets from 
•\rk-ansas, Illinois Iowa, Kansas Louisiana Minnesota Natchez 
Miss Missouri Nebrask-a, northern Michigan, North and South 
Dakota 'Memphis, Temu and Wisconsin from Manitoba 
Canada and from Julesbcrg Colo will be June 19 _a from 


Colorado (except Julesberg), New Mexico, Oklahoma, Texas 
and Wvommg, June 18-24, from Arizona, British Columbia, 
Idaho, Montana, Nevada, Oregon (except via California), Utah 
and Washington, June 17-23, from California, June 16-22, and 
from Oregon via California, June 15 21 
Certificates properly certified and validated will be honored 
for purchasing tickets for the return journej at one-half fare 
up to and including July 1 No refund of fare will be made on 
account of failure to present validated certificate when purchas 
mg return ticl et The return ticket must be used over the 

same route as that trav 
eled gomg to Detroit 
Return tickets issued at 
the reduced rate will not 
be good on anj limited 
train on which such re¬ 
duced fare transportation 
IS not honored. 

W hen you purchase 
vour ticket to Detroit, 
secure from the railroad 
ticket agent a CERTIF¬ 
ICATE, which, when 
properl> certified to and 
validated, will entitle jou 
to purchase a return ticket 
to jour home, over the 
same route traveled to 
Detroit, at one half the 
fare paid for your ticket 
to Detroit 

BE SURE TO ASK 
YOUR RAILROAD 
TICKET AGENT FOR 
A CERTiriCATF 
M^HEN PURCHASING 
YOUR TICKET TO 
DETROIT 

Summer Excursion 
Fares 

The Transcontinental 
Passenger Association 
has announced that before 
the time of the Detroit 
Session the regular sum 
mer excursion fares 
which are lower than the 
usual convention rates, 
w ill be m effect from 
Arizona, British Columbia California, Idaho, Nevada Oregon 
and Washington These summer excursion tickets will he on 
sale dailj from May 22 to September 30, inclusive, with return 
limit of October 31 1930 

To Detroit by Air 

Some months ago the Local Committee on ArrangemMts 
secured an agreement with the Stout Air Lines that mem r'® 
and Fellows attending the annual session of the American 
Medical Association in Detroit would be gu'cn a special rat*^ 
of fare and one-half for the round trip from Chicago or 
land to Detroit provided at least t\\ent 3 -h\c persons n\'adcn 
themsehes of this offer ^fter this agreement was made nic 
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Tegular rates o\er the Stout Air Lines were reduced so that 
they are now approximately equal to the transportation charges 
made by railroads including Pullman fare This reduction led 
to a large increase in the traffic of the Stout Air Lines, so that 
reduced rates are no longer offered to those attending conven¬ 
tions In the case of the American Medical Association how¬ 
ever, the Stout organization will adhere to its agreement with 
the Local Committee on Arrangements and a rate of one and 
one-half fare will be aiailable to passengers flying from Cleve¬ 
land or Chicago to Detroit, provided there are not less than 
twenty-five such passengers Because of the regular heavy 
traffic, however, it is essential that those who wish to avail 
themselves of the services of the Stout Air Lines make definite 
reservations several davs in advance It will be necessary, also, 
to save and turn in to the companj s representative at the 


Jour A M A 
May 24 1930 

Registration Bureau the receipt for the ticket to Detroit m 
order that return transportation may be had at one half fare. 
All tickets must be paid for and secured by passengers at least 
two hours before scheduled departure time of planes, otherwise, 
the reservations and tickets are subject to sale 
Fare between Cleveland and Detroit is ?10 one way, and 
between Chicago and Detroit, §18 one waj The Stout Air 
Lines announce that they will not be responsible for any incon 
vemence or disappomtment due to cancellation of schedules on 
account of weather or to the fact that all seats have been sold 
by reason of heavy demands 

Complete information concerning airplane transportation by 
the Stout Air Lines may be secured at their offices at 400 South 
Michigan Avenue, Chicago 708 Superior Avenue, NE, Cleve 
land, or 139 Bagley Avenue, Detroit 



REGISTRATION 


The Bureau of Registration will be located m the Recreation 
Room of the Masomc Temple, Temple Avenue betw een Second 
Avenue Boulev^d and Cass Avenue Members of the Com¬ 
mittee on Registration of the Local Committee on Arrangements 
will be on hand to assist those who- desire to register 

A branch postoffice m charge of government postoffice officials 
wall be available for vnsitors and an information bureau will 
be operated m connection wnth the Bureau of Registration 

Who May Register 

Only Fellows, Affiliate, Associate and Honorary Fellows and 
Invnted Guests may register and take part m the work of the 
sections Fellows of the Scientific Assembh are those who 
have, on the prescribed form, applied for Fellowship subscribed 
to The Journal and paid their Fellowship dues for the current 


year The annual Fellowship dues provide a subscription to 
The Journal for one year Fellowship cards are sent to all 
Fellows after payment of annual dues, and these cards should 
be presented at the registration window Any who have not 
received cards for 1930 should secure them at once by writing 
to the American Medical Assoaation, S3S North Dearborn 
Street, Chicago 

Members in Good Standing Eligible to Fellowship 

Members in good standing m component county medical 
societies are members of constituent state associations and o 
the Amencan Medical Association All members m good stand 
mg are eligible for Fellowship m the Scientific Assembly and 
arc urged to qualify as Fellows before leaving home m order 
that pocket cards may be secured and brought to Detroit so 
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that registration can be more easily and more promptly effected 
Application forms maj be had on request 
Subscribers to The Journal wbo have not received pocket 
cards for 1930 should write to the American Medical Associa¬ 
tion for application blanks and information as to further 
requirements 

Register Early 

Tcllows living in Detroit, as well as all other Fellows who 
arc 111 Detroit on Mondaj and Tuesday, should register as 
early as possible The names of those who register will appear 
in the Dai/v BuIIctm the next daj, and this wall enable visiting 
physicians to find friends if they have registered 

Suggestions That Will Facilitate Registration 
Fellows should fill out completely the spaces on both sections 
of the front of the U’Jntc registration card which will be found 
on the tables m front of the Registration Bureau 

Phjsicians who desire to quahfj as Fellows should fill out 
completely the spaces on both sections of the front of the blue 
registration card, and sign the application on the back. These 
blue cards also will be found on the tables 

Entries on the registration cards should be written plainly, 
or printed, as the cards are given to the printer to use as ‘‘copy ’ 
for the Daily Bulletin 

Fellows who have their pocket cards with them can be regis¬ 
tered with little or no delay They should present the filled 
out zt’litle registration card, together with their pocket cards, 
at one of the windows marked Registration by Pocket Card ” 


There the clerk will compare the two cards, stamp the pocket 
card and return it, and supply the Fellow with a badge, a copy 
of the official program and other printed matter of interest to 
those attending the annual session 

As previously stated, it will assist m registering if those who 
desire to qualify as Fellows will file their applications and 
qualify as Fellows bv writing directlv to the American Medical 
Association, 535 North Dearborn Street, Chicago, so that their 
Fellowship may be entered not later than June 10 Anv apph 
cations received later than June 10 will be given prompt atten 
t on, but the Fellowship pocket card nnv not reach the applicant 
III time so that he can use it in registering at the Detroit Sessioa 
It will be possible for members of the organization to qualify 
as Fellows at Detroit In order to do tins, applicants for 
Fellowship will be required to fill out both sections of tlie front 
of the blue registration card and to sign the formal application 
printed on the reverse side As already stated, however, regis 
tration can be effected more easily and more promptly il 
members qualify as Fellows before leaving home 
It IS suggested that those who apply for Fellowship at Detroit 
provicfe themselves, before leaving home, with certificates signed 
bv the secretaries of their state associations, attesting that they 
are members m good standing in state and county branches 
of the organization A state membership card for 1930 vvnll 
be acceptable The certificate or membership card should be 
presented along with the filled in blue registration card at the 
window in the registration booth marked “Applicants for 
Fellowship” 


DETROIT HOTELS 


A list of Detroit hotels is presented for the benefit of those 
who expect to attend the annual session of the American Med¬ 
ical Assoaation, June 23-27 Dr William C Lawrence is the 


Single Double 




With 

W'hhout 

Wieh ‘ 

Isame and Addre53 

Bath 

Bath 

Bath 

Bath 

BABLtTM 


$2 S0-$ 

4 00 


14 00~t 5 50 

Cadillac Sq and Bates St 
Boor Cadillac 


3 00- 

1000 


o 

? 

12 00 

Washington Blvd and 
Michigan A\e 





4 5(K 

7 00 

Bkiccs 


3 00- 

4 00 


114 West Adams Avc 
Detkoit Leland 


3 00- 

5 00 


5 00^ 

7 00 

Cass and Bagley Aves 




$2 50 



FAIBBAIE'f 

$1 50 

2 50 

3 50 

Columbia at John B Sts 
Four Shelby 

2 SO 

3 00- 

7 00 

3 50 

4 00- 

10 00 

Lafayette and First St 
Fort Wayne 


2 aO- 

3 50 


3 50- 

poo 

Ca65A\e and Temple St 
Crakt 


2 00- 

3 00 


4 00- 

5 00 

2931 John R Su 
Imperial 


2 :.0- 

3 50 


4 00- 

5 50 

Pelcrboro at Woodward 
A\e 

Madison Lei ox 

2 00 

2 50- 

3 50 

3 00 

3 50- 

5 00 

iladison Avc at John R 
St 

Norton 

2.00 

2 50- 

3 GO 

3 50 

4 50- 

S 00 

Jefferson and Cinbuolu 








chairman of the Subcommittee on Hotels of the Local Com¬ 
mittee on Arrangements and may be addressed at 1805 Stroh 
Building Detroit, Mich 


Smgle Double 

JE _ A 



Without 

Wilh ' 

Without 

With ' 

Name and Address 

Bath 

Bath 

Bath 

Bath 

Norton Palmer 

2 00 

2 73- 

3 00 

3 50 

5 on 

W’^indsor Ontario Canada 






Palmetto 


3 00 


4 00 

Hancock and John K St 
Prince Edward 


3 00- 

5 00 


5 00- 10 00 

Windsor Ontario Canada 
Royal Palms 


3 00- 

4 00 


4 50- COO 

2305 Park Avc. 

SciVARD 


3 00- 

3 so 


4 50 

59 Seward A\c. 

StatLer 


3 DO- 

B 00 


5 00- 10 00 

Washington Bl\d and 
Park Avc 






Stei ENSON 


2 50- 

3 no 


4 00- 5 00 

46 Daicnport Avc 
Strathmore 


2 00- 

3 00 


3 00- 4 50 

70 West Alexandrine 
Tuller 


2 50- 

5 00 


5 00- 7 00 

Park and Adams Aves 





3 50- 4 00 

Webster Hall 

2 00 

2 50 


111 I'utnam Ave 
Wolverine 


2 50- 

4 on 


4 50- 7 00 


WclJicrcll and Eliiobcth 


LOCAL COMMITTEE ON ARRANGEMENTS 


Rollin H Stevens Chairman L J Hirschmau Vice Chairman A S Bruiik Vice Chairman 

L T Henderson, Secretary H W Plaggemeyer Treasurer 


Advisory Council 

R. C Stone Battle Creek Chairman Carl F Moll, Flint J Crook, Grandv die 

A W Hornbogen Marquette C S Gorsline, Battle Creek C E Bovs Kalamazoo 


F J Sladen Sections and Section W ork 
Basil L Connelly, Registration 
F M Meader Technical Exhibit 
James E Davis Scientific Exhibit 
A. W Blain Entertainment 
Angus McLean, President s Reception 
William C Lawrence Hotels 


Chairmen of Subcommittees 
Charles E Dutchess Printing 
R, J Palmer, Finance 
F W Hartman Fresh Pathology 
Raymond C Andrics Alumni Gathenngs 
F A. Kelly Golf 
F S Perkin Clinics 


Burt R Shurly Military Organizations 
Ned Bentley, Speakers for Oubs and 
Churches 

Susanne M Sanderson, Women Physi¬ 
cians 

Mrs B R Shurly, Ladies’ Entertain¬ 
ment 
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MEETING PLACES AND GENERAL HEADQUARTERS 


House of Delegates Banquet Hall of the Hotel Statler, 
Washington Bouletard and Park A\cnue 

OpE^I^G General Meeting Auditorium of the Masonic 
Temple 

SECTIONS OF SCIEN-TiriC AbbEilBLN 

Practice of Medicine \uditorium Masonic Temple 
Slrgesn, General and Abdomin \l Consistorj Cathedral, 
Masonic Temple. 

Obstetrics, Gnnecologn and Abdominal Slrgerv 
Consistorj Cathedral, Masonic Temple 
Ophthalmologi Commanderj Asilum Masonic Temple 
Laryngologn, Otologn and Rhinologn Commandery 
Asjlum, Masonic Temple 

Diseases of Children Auditorium, ^[asonlc Temple 
Pharmacologv and Therapeltics Blue Lodge Room 
No 5, ilasonic Temple 

Pathologl and Pn\siOLOGJ Blue Lodge Room \o 5 
Masonic Temple. 


Nerjols and Mental Diseases Blue Lodge Room No I, 
Masonic Temple 

Derjiatologa and Sa philologa Blue Lodge Room No 4, 
Masonic Temple 

Preaentiae and Industrial Medicine and Public 
Health Colonial Parlor, Masonic Temple 

Uroloca Blue Lodge Room No 4, Masomc Temple 

Orthopedic Slrgera Blue Lodge Room \o 1 \fasonic 
Temple 

Gastro-Enterologa and Proctologa Colonial Parlor, 
ifasonic Temple. 

Radiologa Gjmnasium, Masonic Temple 

Gener-al Headqlarters, Scientific Exhibit Registra¬ 
tion Bireal Technical Exhibit, Information Blreau 
AND Branch Postoffice Masomc Temple 

The Masomc Temple is located on Temple Aienue betneen 
Second Arenue Boulevard and Cass Avenue 



CLINICAL 

In the \uditorium ot the ilasomc Temple, Monda\ afternoon, 
June 23, and Tuesdaj morning and afternoon, June 24, climcal 
lectures Avnll be presented as follows 

The Significance of Aohj-dremia m Superfiaal Bums 
Frank P Lnderhill, New Haven Conn 

Arthntis. L. G Rowntree, Rochester, Mmn. 

Backache. Frank R. Ober Boston 

Urologic Lesions Henra G Blgbee, New York. 

Surgical Pneumonias Mistakes in Diagnosis and Treatment. 
Harold Brunn, San Franasco 


LECTURES 

The Conduct of Labor and Its Common Complications. 
•Vrthlr H Bill, Qe\ eland 

Treatment of Vancose \ ems Gezv de Takats Chicago 

The Gastro-Intestinal Disturbances GeneralU L T, 
Roaster, UnnersitA, \a 

Motion pictures illustrating obstetnc procedures will be shown 
bj Joseph B De Lee, Chicago at the close of the clinical lectures 
on Mondaj and TuesdaA afternoons, June 23 and 24 One of 
the films glees the historv and the mechanism of the forceps 
operation another, m *Jound, grves the historv the surgical 
anatomA and the details of laparotiachelotomj 
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Monda\, June 23 

The annual tournament of the American Medical GolfinR 
Association will be held in the morning at Haivthorne A^allet 
Countrj Club, where one course will be gnen OAer exclusnely 
to the members of the Association for the entire daj Informa¬ 
tion coneerning transportation to and from the Hawthorne 
^ alle> Country Club mat be secured by inquiring at the Statler 
and tlie Book-Cadillac hotels on Sundaj, June 22 

A sightseeing trip of exceptional interest has been arranged 
for eaeh day from Mondaj until Friday, inclusite It will be 
necessary to limit the number of those going on tlie tnp to 720 
persons each daj Tlie first busses, carrying 120 of the day’s 
quota, will lea\e the Statler Hotel Mondaj morning at 8 15 
Other busses, carrjing the same number, will leave at 8 30 a m, 
8 45 a m, 12 30 p m, 12 45 p m. and 12 50 p m The 
trip will include various divisions of the Ford industries and 
the famous Greenfield Village, where visitors, as the guests of 
Mr Henry Ford, will 
ha\e the privilege of 
seeing the development 
of this umque village, 
which IS as jet incom¬ 
plete Tickets must be 
secured at the infor¬ 
mation desk at the 
Statler Hotel and will 
be available Saturday, 

June 21, and each day 
tliereafter Tickets of 
admission to Green¬ 
field Village will be 
somewhat limited in 
number but will be 
gi\en out as long as 
the supplj lasts 

The Michigan State 
Medical Society will 
be host to the officers 
of the Association and 
members of the House of Delegates at a dinner at the Detroit 
Tacht Oub at 7 p m 

A special light comedj for American Medical Association 
visitors will be produced at the Detroit Cimc Theater by 
Miss Tessie Bonstelle eierj ercnmg during the week beginning 
with the first performance on ^loiidaj evening 

Tuesdav, June 24 

A sightseeing trip will be made to the Ford industries and 
Greenfield \ illage as described m the program for Mondaj, 
June 23 

The Phi Rho Sigma wall have a luncheon at the Hotel 
Statler at 12 30 p m 

A tea, health play and pageant wall be giren bj Detroit 
schoolchildren at the Detroit Art Museum at 2 p m 

The Opening General Meeting of the Scientific Assembh 
will be held at 8 p m. in the Auditorium of the Masonic 
Temple 


Wednesdaj, June 25 

A sightseeing trip will be made to the Ford industries and 
Greenfield Village, as described in the program for Monday, 
June 23 

A fashion show will be given. 

The Section on Gastro-Enterology and Proctology will hold 
Its annual banquet, in honor of President William Gerry Morgan, 
at the Detroit Athletic Club at 6 30 p m 
Alumni gatherings and fraternity and college meetings will 
be held in the etenmg 

A special plaj will be produced at the Detroit Ciwc Theater 
at 8 30 p m 

Thursdaj, June 26 

A sightseeing trip will be made to the Ford industries and 
Greenfield Village, as described m the program for Mondaj 
A trip will be made to Grosse Pomte and Belle Isle. Tea 
Will be served at Grosse Pomte or Belle Isle The parh will 

leave the Statler Hotel 
at 2 p HU 
The reception and 
ball in honor of the 
President of the Amer¬ 
ican Medical Associa¬ 
tion will be given at 
the Statler Hotel at 
9 pm. 

Fridav, June 27 
A sightseeing trip 
wnll be made to the 
Ford industries and 
Greenfield Village, as 
described in the pro¬ 
gram for M o n d a v, 
June 23 

A party will be 
taken to “Cranbrook ” 
in Bloomfield Hills as 
guests of Mr George 
Booth Tea will be served at the Pavilion and a demonstration 
of classic dances will be given at the Greek Theater On the 
waj to “Cranbrook” a stop will be made at the Detroit new 
Zoological Gardens Busses will leave the Statler Hotel at 
12 30 p m 

A special play will be produced at the Detroit Civnc Theater 
at 8 30 p m 

Satuedav, June 28 

A complimentary boat ride will be taken across Lake St 
Clair to “The Flats” and down the Detroit River to ‘ Bois 
Blanc” and Lake Erie Luncheon will be served on the boat, 
which will leave Detroit at 8 30 a. m 
A special play will be produced at the Detroit Civic Theater 
at 8 30 p m. 

Information concerning entertainment features will appear m 
the Daili Bulletin at Detroit 



GOLFING TOURNAMENT 


'Tlie annual tournament of the American Medical Golfing 
Association will be held at the Hawthorne Valley Country 
Oub m Detroit, June 23 One course wall be given over 
entirely to the members of the Assoaation for the day Trans¬ 
portation to and from the club will be provaded by the Local 
Committee on Arrangements and information concerning trans¬ 
portation wall be available at all leading hotels Dr R C 
Jamieson Davad Whitnev Building Detroit, is secretary of the 
local golf committee and detailed information concerning the 
tournament can be secured by tclephomng his office Applica¬ 


tions for enrolment and entries to the tournament should be 
sent to Miss M Hunsche 304 Carlson Building, Evanston, III 
Entries a\i 11 be recorded m the order of receipt until the limit 
of the course is reached Preentnes will close, June 10 Later 
entries uill be recencd at Detroit after June 10 but it ma> not 
be possible for those entering after that date to compete in the 
mam events, m which case special events may be planned 
Fellows who wish to pla^ before the tournament may do so 
on the pajment of a green fee of SI ,50 except od Saturday 
and Sundaj, when the fee will be $2 
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Presentation of Emblems 
to Presidents 


A special feature of the 1930 session of the American Medical 
Association will be the presentation to all the Imng ex-presidents of 
the American Medical Association of an emlilem significant of medical 
science and recording the years of the presidency of the man who wears 
it The photogiaphic reproduction of the emblem giAes but httle indi¬ 
cation of its lieauf} or worth These emblems wll be presented to the 



The medal that will be presented to the living past presi¬ 
dents of the American Medical Association at the Detroit 
Session is symbolic of the history of medicine On one side 
IS a bust of Aesculapius, the god of healing in Greek mythology, 
and the sacred serpent entwined about the wand of Mercury On 
the other side is a symbolic representation of the healing herbs, 
also the past president s name and the year that he served 


c\-presidents at the opening session of tlie Associahon on Tuesday 
e\ening, June 24, in the Auditorium in file Masonic Temple The 
piesentation 'vsnll be made by Edward B Heckel, chairman of the Board 
of Trustees of the Association All of the living presidents except Dr 
William Wilhams Keen, who is now 93 jears of age, will be present 
in jierson to receive the emblem Following are the iiictures and brief 
biographic notices of fiiese ex-presidents 
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■V\iTxiA3r ‘WiixiAjrs Keen emeritus of \merlctin 
surjieoDS president of the American ^ledical 
elation, 1900-1901 -was bom in Philadelphia Jon 19 
1837 He received his M D from Jefferson 'Medical 
College in 1862 and has had honorarv degrees from 
manv of the greatest universities of the world He 
xras surgeon in the Armv of the North during the 
Civil \\ar During his career he has been a member 
of prarticallj cver\ Important surgical organization 
and president of most of them Many foreign govern¬ 
ments have conferred decorations on him. His list 
of publications Includes almost a score of textbooks 
the editing of n famous svstem of surgery and 
numerous articles covering special investl^Uons 



WiLLIAil WiLLLUtS KEEN 


WiLLUAr James AIaao 


Fiunk Bilxincs, builder of medical Institutions and 
president of the American Medical Association 1902- 
1903 and 1903-’1904 the onlj living man -^ho was 
president for two years •uas bom in Highland ^^fs 
April 2 1854 He received his MD from North¬ 

western kniversitv In 1881 and has had honorarj 
degrees from many other \raerlcan educational insti¬ 
tutions, He •\\as for years professor of medicine and 
dean of Rush Medical College and of the Lniversitv 
of Chicago School of Medicine He has been deco¬ 
rated by the governments of Belgium and of France 
He was a leader of medical service during the World 
War His name is associate with the development 
of man> medical schools hospitals state and research 
institutions councils and committees and particu 
lorh with the tremendous growth and dexefopment 
of the \merlcan ^IcdicaI Association since 1900 


Frank Billings 


W^XL^^t James M<vo most noted of American 
surgeons president of the American Aledical Vsso- 
ciatJon 190C-1907 was bom In La Sueur "Minn 
June 29 1861 After graduating in medicine at the 
Lni\ersib of Mlchi^n in 1SS3 he Joined his hrotlier 
in establishing the Mayo Clinic and he has donated 
extensive funds and properties for the permanent 
establishment of the Alavo Clinic and the Majo Foun 
datlon for medical education and research He has 
honorarj degrees from many American and foreign 
universities and has been decorated b^ the govern¬ 
ments of Sweden and of Cuba He rendered distin¬ 
guished service during the World War He has been 
a member and president of most of the Important 
medical organizations of the world 


i 
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niMiAM Hfnry (Iron of Amerlcnu paUiulo 

president of the American Medical Association 
IDIO 1911 Tvns bom at Norfolk Conn , April 8 1850 
He rccei\e<l his medical degree from Columbia Uni 
\crsit} In 1875 and has honorary degrees from mnn> 
feuding American and foreign unlserslties He has 
been noted ns a teacher of pathology and as a mem 
lier and director of most national organizations for 
the advancement of public health He has rendered 
distinguished service in the advancement of science 
and was a leader In medical ■work during the World 
War He has been decorated bj the gosemments of 
Japan of Serbia and of France His contributions to 
medical literature Include many volumes and theses 
This %enr throughout the world educational Instltu 
tions Join In the recognition of Ills distinguished 
sersIces 


niPFHT Blic distinguished representath e of the 
Cnihd States Public Health Sendee president of tlie 
\mcrlcan Medical Association 1910-1017, was bom 
in North Carolina May 30 18G7 He received his 
degree in medicine from the Unlserslfy of Marjland 
In 1892 He entered the Cnlted States Public Health 
Scnlce and was surgeon general from 1912 to 1920 
Throughout his career he has fought the transmission 
of plague and infection He has been decorated b> 
the gos eminent of France His contributions to 
medicine are notable 


William Henri Welch 


Charles Horace Maao 


Rupert Blue 


Horaij! n loader In Aurgcij and In 

lunith eduratloM pre^ldcnt of the American Medical 
VssociaOon IBI7-1UI8 1 ^as born In Rochcilcr Min 
Julj ID 18 Bj He receUecl Ills 

froni Nortli-nestcm Lnlserslt} Medical School In 18M 
\Mth his distinguished brother he established the 
Mnjo Clinic and the Mojo Foundation 
lionomrj decrees from many of the great unl\ersltli^ 
of the s>orld and Is n memher and has been presi¬ 
dent of many Important i.N 

and abroad He has sersed as health officer in hi 
os\n community and for manj jeors bus l)ecn 
member of the school hoard He has lectured nldel' 
on tile subject of public health His contribution 
to surgerj arc numerous and distinctlse 
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\RTiiun DEA^ BEVA^ lender in the great cnnipnign 
for the od\uncement of medical education dlAtin 
gulshed teacher of anatomy and of surgery piesl- 
dent of tlic American Medical Association 1918-1010 
uns horn In Chicago Aug. 0 18B1 He recehed his 
M D from Rush Medical College in 1881 To medical 
literature he contributed numerous theses Tor iiion 
than tuentj scars he served ns chairman of the 
Council on Medical rducatlon of the American Med¬ 
ical Association aiding the adsancement of medical 
teaching and institutions to the time uhen American 
schools rate s\lth the best In the world 
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HunEKT ^^onK pliyslclnn nnd Atntcsninn president 
of tlie Americnii Medicnl Assoclntlon 1031-1033 svas 
born In Mnrlon Center Pa July 1 1800 He recehed 
Ills M H from the UnUersltj of Pcnnsjlsnnla In 188a 
unu has recehed honomry degrees from other uni 
sersltles, serving first with repute ns n clinician He 
has also been postmaster general of the United States 
Secretarj of the Interior nnd chnlrninn of the Itepuh 
llcnii National Cpnimlttee He svas the first chairman 
of the House of l)elcgntc5 of the American Medicnl 
A55oclntIon During tlic World War he rendered dis 
tlnguished spr\lcps and In has been a member nnd 
president of scientific bodies de\otc<l to hls spcclnlti 


GconcR noiiuND DC Srn\M:iNiTr, noted American 
ophtJinlmologlst president of the American ^ledlcal 
\ssocintlon 1922-1921 \\ns born In Phllndclplila 
Oct 26 18s>8 He rccel\cd hls MD from the Uiil 
%erslt> of Pcnnsjhnnln In 1881 nnd has reccUed 
honorary degrees from many unhcrsltles During 
the World War lie rendered dlstlnf^ulshcd ser\lce 
both here and abroad, nnd be has lieen a lender In 
medical ufTnlrs throughout the s\orId particularly In 
bis onn speeJnItt To the science of ophthalmologj 
he has contributed n famous tcxtJiook and many 
t ssay s 


Ra^ L\ MAN WiLBUn 


George Edmend df Schweimtz 


Ra\ I ■VMAN Wiinin clinician educator nnd slates 
man picsldtnt of the American Medical iVssoclauon 
1921-1924 ^^a5 liora In Dooncsboro Io\\o April 1» 
1876 He rcccHcd hls degree in medicine froin 
Cooper Medical College In Sun ruuicisco 1809 and 
has honorary degrees from several universltlp Not 
only v\ns he clinician and teacher of medicine hut 
he nrogresbefl from dean of hls medical scJiool to 
the presidency of Stanford Unherslti He Jins heen 
II member and president of many lending uiedlciil 
educational organlr^tlons During tJjc World Mar 
he served with Hoover on the 1 ood Administration 
and since that time he has Iictn a lender In many 
hdcmnUonal afTnir^ Today he represents Jhodeni 
mcillclne In the Cahlnot ns the sccoikI physician ni 
the current century to be Sccittary of the Interior 
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iLLiA^r Alixn Puse\ lender of American derma¬ 
tology president of the American Medical Associa¬ 
tion lv24-lQ2o A\as bom In Elll 2 nbethto^\'n Ky 
Dec. 1 180 j He recched his deme in medicine 

from the New York Unhersitj School of Medicine 
nnd after special studv In the diseases of the skin 
became professor of dermatology In the UnHerslty 
of Illinois He bos served the Association ns trea¬ 
surer and os editor of the Archhes of DeimatoloK' 
and SjT)hlloIo^ He has Mrittcn on many of the 
sodal economic and educational problems of medi¬ 
cine During the World ^^a^ he ■^^as chairman of 
the committee responsible for the handling of vene¬ 
real diseases He is a corresponding member of 
many forelm societies and Is the author of a lead¬ 
ing textbook and of Innumerable theses Todays 
research and membership on many boards devoted 
to public service command his attention 


William Allen Pusev 


iLLiAjt Damp Haggabd a leader In surgerv in the 
South president of tlie American Medical Associa¬ 
tion 1925-1920 "a ns bom In Nashville, Tcnn , Sept. 
28 1872 He recched his degree In medicine from 
tlic Unherslly of Tenucssee, 1893 He has been pro¬ 
fessor of surgery In his Alma Mater and In Vander¬ 
bilt Unhersity During the ^^o^ld Mar he rendered 
distinguished senilce both at home aud abroad He 
has been member and president of many surgical 
nnd educational orfmiilratlons In the Amencan 
"Medical Association lie lins served constantly ns a 
member of committees coimclls and scientlflc bodies 

Mcndell CnRiSTOPHER Phillips, a leader In larym- 
Kology contributor of note to help for the liard of 
hearing president of the American "Medical Associa¬ 
tion 192G-1027 was horn at Hammond N "\ June 
9 18)7 He recche<l his MD from the New York 
knhcrslly Medical School In 1882 nnd has taught 
his specinlh continuoush since that time He has 
been a member and president of most of tlie scientific 
orgnnimtions In his field To the American ^IcdJcal 
\ssocIatlon he has rendered distinguished service as 
n trustee In 1919 he founded the American Federa¬ 
tion of Organizations for the Hard of Hearing nnd 
since that time has contributed extensl\ely to the 
promotion of a solution to the problem of sulTercrs 
thus hnudicnppixl Ills textbook nnd Innumerable 
manuscripts in the field of otolorsngology are 
notable. 


WiixiAM David Haggard 


I 







Wendell CHniSTOPiiEn Phillips 
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Jadez Noftxn Jackson tcnclier clinician niul leader 
pieslclcnt of tin American Medical Association 1027 
1D28 ^^as horn at Labndle Mo Oct 0 18G8 He 
recehrd Ids deffret in medicine from the Unhci^Ih 
Medical CoIlc}^c at Kansas Cltj In 1891 and lias 
liononiry degrees from other mihersltlcs First a 
teacher of anntoinj he became a professor of sur 
«erj Jn his Alnin Winter He serNed iiotablj in (he 
Spanish American ^^n^ and has been a member and 
president of innnj Americnn medical and surgical 
organizations 


\\iiiiAM S\DNrv TiiA\Tn In\ostlgntor clinician 
teacher and Insplier of mcUlctd men president of 
the American Medical jVssocIatlon 1928 1029 vns 
boni ill Milton Mass June 23 18fil He recib cd 
his M I) from Harsard UnUtisltj In 1889 and has 
bonorarj degrees from other unhcrsltles His con¬ 
tributions to medical research are notable and hi has 
Mrltleii poctrs of distinction He is n member and 
has been president of innn> organizations In the 
Held of meillcine both here and abroad During the 
World War be sensed ns a lender of both the mrdlad 
torps ami the American ne<l Cross Mission to Russia 
Hr h(i< hern honored hj die governments aC rnmci 
and of Russia and Is unlversnllj jo\ed bs the stu 
dints \Nho base sirred s\lth him 
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THE SCIENTIFIC EXHIBIT 


The Saentific Exhibit, with the exception of certain exhibits 
in the Educational Classification, will be located in the Dnll 
Hall of the hfasonic Temple. To reach the Drill Hall one 
should take the passenger elevators to the third mezzanine floor 
and walk due east through the corridor The Dnll Hall is a 
large room, without obstructions, containing approximately 
17,000 square feet of floor space The exit from the Drill Hall 
will be through a ramp bringing one to the Commandery Parlor, 
where will be located the American Medical Association 
Departmental Exhibits On the other side of the corridor will 
be located the exhibits of the Educational Classification in the 
Scientific Exhibit Annex (Blue Lodge Parlor, third floor) In 
the case of all scientific exhibits, personal demonstrations will 
be given as required by the Rules and Regulations of the Com¬ 
mittee on Scientific Exhibit Among the exhibits are the 
following 

Special Exhibits 

At the request of the Committee on Scientific Exhibit of the 
Board of Trustees, there will be four special exhibits this jear 
(These e.xhibits will not be open to awards ) 

Exhibit on Freeh Pathology The exhibit on Fresh 
Pathology, which has become an established feature in con¬ 
nection with the annual Saentific Exhibit, will be under the 
personal direction of Dr Frank W Hartman, pathologist and 
director of laboratories, Henry Ford Hospital, Detroit The 
other members of this committee are Drs A L Amolsch, 
assistant professor of pathology, Detroit College of Medicine 
and Surgery, Detroit, O A Brines, pathologist, Public Welfare 
Commission, City of Detroit, J E Davis, director of pathol¬ 
ogy department Detroit College of Medicine and Surgery, 
Detroit, Joseph Kasper, pathologist, Herman Kiefer Hospital, 
Detroit Darence I Owen, director of laboratories, Grace 
Hospital Detroit Max Pinner, pathologist, William H May- 
bur> Sanatorium, Northville, Mich, and C V Weller, pro¬ 
fessor of pathology, Unuersity of Michigan Medical School, 
Ann Arbor 

The committee has evolved a plan of securing both surgical 
and necropsy material from Detroit and Ann Arbor The 
members of the committee representing different hospitals ha\e 
generously placed at the disposal of the committee anything that 
may be of mterest at the respective institutions The members 
of the Local Committee on Fresh Pathology will also take 
part in the iTirious demonstrations throughout the session week 
except during the schedules for the guest demonstrators 

A new feature in connection with the Fresh Pathology Exhibit 
at Detroit will be the cooperation of the local demonstrators 
with guest demonstrators 

The guest demonstrators and the time of the demonstrations 
will be as follows 
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Dr Francis C Wood 
PatholoCT of Cancer 
Dr M C Winternitz 
Pathology of Lungs and 
Blood Vessels 
Dr Howard T Karsner 
Pathology of the Heart 
Dr a S Warthin 
Pathology of Syphilis of 
the Heart and Aorta. 
Dr. William Ophuls 
Pathology of the Kidneys 
Dr Francis C Wood 
Pathology of Cancer 

afternoon 

Dr a S Warthin 
Pathology of Syphilis of 
the Heart and Aorta 
Dr William Ophuls 
Pathology of the Kidnex'S 
Dr Howard T Karsxer 
Pathology of the Heart 
Dr if C Winternitz 
Pathology of the Lungs 
and Blood Vessels 


Arrangements haye also been made whereby the guest demon¬ 
strators will participate in a symiposium in the Section on 
Pathology and Physiology on subjects analogous to those 
which yvill be the topics of the demonstrations in the Scientific 
Exhibit 

Exhibit on Fractures The interest m the exhibit of the 
Cooperative Committee on Fractures, appointed by the Section 
on Surgery, General and Abdominal, and the Section on Ortho¬ 
pedic Surgery, has been so great that the Committee on Scien¬ 
tific Exhibit requested tlie Fracture Committee to continue the 
exhibit for the Detroit Session The Cooperatue Committee 
on Fractures kindly acceded to this request The personnel of 
the committee is the same as heretofore Drs Nathaniel 
Allison, Chicago, William Darrach, New York and Kellogg 
Speed, Chicago This committee announces, as members of its 
Advisory Committee Drs W S Baer Wallace Cole, F J 
Cotton, R. B Dillehunt E E Eliason, George W Hayyley, 
M S Henderson, James M Hitzrot, W L Keller (U S 
Army), Frank R. Ober, D B Phemister, Emmet Ruxford, 
Charles L Scudder and William O Neill Sherman 

The plans of the committee for the Detroit Session comprise 

1 Fracture of the Hip 

(fl) Intracapsular 
(b) Intertrochanteric 

2 Dislocation and Fracture of the Shoulder 

3 Fracture of the Scapula 

4 Fracture of the Lower Extremity—Emergency Treatment 

5 Plaster of Pans 

Demonstrations will be given m separate bootlis with human 
models, demonstrators will be on duty continuously all day 
Demonstrations wnll run concurrently, and criticisms and ques¬ 
tions will be answered at the booths Visitors yyill be con¬ 
ducted through the various booths and demonstrations in small 
groups This IS in order that they may see the demonstrations 
in the proper sequence 

As a result of the great demand of physiaans throughout the 
country for the fracture folder, it has been decided to gather 
all of the illustrations from the past exhibits, as yvell as the 
present exhibit, under one coyer Under each subject there will 
appear a brief and terse discussion In other words, there 
has been prepared by the Cooperatiyc Committee on Fractures 
a ‘ Primer on Fractures " No attempt has been made to stand¬ 
ardize the treatment of fractures, but rather to gne suggestions 
of the methods of handling fractures It is anticipated that the 
demand for this “Primer” yvill be large 

The committee has arranged for the semces of about 
seventy-five physicians yvho haye kindly consented to aid in 
the continuous demonstrations 

They are as folloyvs 

Adams B 5 Hibbmg Minn. 

Adams John Boston 
Akin Ot>8 F Portland Ore 
Allard Louis W Billings Mont, 

Anderson R L. Richmond Va 
Anderson Roger S Seattle 
Barr Joseph S Boston 
Bendtxen P A Davenport 
Billington R \V Nash\nlle{ Term 
Carothers Robert Cmannati 
Carrel! William B Dallas Texas 
Carruthers F W , Little Rock Ark 
Collins Arthur N Duluth Minn 
Conn Harold R Akron Ohio 
Coonse G Kenneth Columbia Mo 
Cudnej Ethan B Pontiac Mich 
Cunningham, S R Oklahoma City 
Deraof B I St Paul 
Dickson F D Kansas City Mo 
Dickson James A Qe\ eland 
Durman Donald C Saginaw Mich, 

Eisenberg P J Mfli\aukee 
Evans ^ T Minneapolis 
Foster Joseph B Houston Texas 
Freiberg J A, Avondale, Cincinnati 
Gallant Alfred E. Angeles 
Giesslcr Paul \\ Minneapolis 
Gordon Donald New York 
Green John A Rockford III 
Hammond Roland Providence R I 
Henry M^on O Minneapolis 
Hodgson Frederick G Atlanta Ga, 
ackson Harry Chicago 
ody John A, Dayton Ohio 


King M Jennings Wclls\iJIe Ohio 
Kuhn Charles F Detroit 
La Fcrte Alfred D Detroit 
Lradb^ter G \V Washington 

Le\\ in Philip Chicago 
McWhorter G L Chicago 
Marble Henry C Boston 
Martin James W Omaha 
Me%erding H W Rochester Minn 
fl>! er Oscar L, Charlotte N C. 
Milliken Robert A .Indianapolis 
Mumford Eugene B Indianapolis 
Owen W B LouismIIc Ky 
Palmer E Payne Phoenix, Anz. 
Peabody Charles W Detroit 

Pitkin Horace C San Francisco 
Plummer W W Buffalo 
Pot^ W J Oak Park, III 
Reid Wells C Goodneb Micb 
Koberts Sumner M Boston 
Rogers Mark H Boston 
Ryerson Edwin W , Chicago 
Sa«er. Ernest T Boston 
Schrock Robert D Omaha 
Schumm Herman C Milwaukee 

Scott, G D Sullivan Ind, 

Smith Lemuel D Milwaukee 
Speed James S Memphis 
Thomson J E, M Lincoln Neb 

^omdiI« Augustus Jr Boston 
Ulmer D R Terre Haute Ind 
Vanable C S San Antonio Texas 
Vyn Jay D Grand Rapids Mich, 
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Wapncr John H Pittsburgh 
W alker K H Charleston \V Va 
allace James O Pittsburgh 
^^^a^kln5 I R Aberdeen Wash 
Webb R C Minneapolis 
White Joseph W Grcen\nlle S C 


Whitman Armitagc, New \ork 
M illard DcForcst P Philadelphia 
M ilson E H Columbus Ohio 
\\ ilson Philip D Boston 
Wolcott, W E Dca Moines Iowa 


Exhibit ox Vahicose Veins The Committee on Scientific 
Exhibit of the Board of Trustees has authorized the appoint¬ 
ment of a committee to undertake a special exhibit dealing with 
the treatment of wancose teins, including the injection method 
The following ha\e been appointed as members of the com¬ 
mittee Drs Geza de Takats, chairman, Chicago, Claude E 
Dixon, Rochester, klinn , and Howard M Kem, Baltimore In 
addition there has been appointed an Adnsor> Committee con¬ 
sisting of Drs George E Browm Rochester, klinn., John 
Homans, Boston, R D McClure, Detroit, Walter E Sistrunk, 
Dallas, Texas, and H H Trout, Roanoke, Va 

The plans of the committee are to present in the form of 
charts the indications and contraindications of injection treat¬ 
ment and surgical treatment of I'aricose \eins, the tjpe of 
solutions used, the possible errors of technic, untoward sjmp- 
toms during and after treatment the dangefrs and the end- 
results In addition, demonstrations of technic are planned on 
patients and microscopic sections of injected icins wall be 
available for studj Because of its great clinical significance 
the treatment of thrombophlebitis will receive special con¬ 
sideration 

The following phjsicians have kindly consented to demon¬ 
strate in connection wnth this exhibit 


Cljde P Allen, Detroit W J Potts OaJ. Pari. lU 

Arthnr F Bratrud ilinncapolis Roland W Stuelmer St Louis 

Rudolph C Logcfcil Xlinneapolls Frank V Thcis Chicago 
Harold H Quint Evanston B1 Leo Eiramerman Chicago 

Exhibit of Biochemical Diagnostic Methods The 
Committee on Scientific Exhibit, on recommendation of the 
Advisory Committee, has authonzed for the third >'ear an 
exhibit and demonstration of various clinical laboratory diag¬ 
nostic methods of a biochemical nature at the Detroit Session 
The demonstrations have been arranged in three separate 
groups (1) routine tests which every physician may undertake 
in his office, (2) chiefly the chemical blood determinations 
which have come into wide clinical use, (3) methods primarily 
of a researcli character The different methods wall be 
demonstrated on a definite schedule each day In addition, 
space will be provided so that those who care to may consult 
with members of the group regarding their biochemical prob 
lems Informal discussions wall also be held on such topics 
as the followang Renal Function Tests, Liver Function 
Tests, Chemical Blood Observations in Urologic Conditions, 
Diabetes and Sugar Tolerance, The Qioice of a Blood Sugar 
Method, Taking and Preserv'ation of Chemical Blood Speci¬ 
mens, Gastric Analysis The exhibit and demonstrations are 
being arranged by Dr V C Iilyers professor of biochemisto. 
Western Reserve University School of Medicine, with the 
collaboration of Drs O H Gaebler, Henry Ford Hospital, 
Detroit R- F Hanzal, Western Reserve Umversity School 
of Medicine, R. S Hubbard, Oifton Springs Samtarmm, 
J A Killian Rew York Post-Graduate kledical School and 
Hospital, J M Looney, Jefferson Medical College, Edward 
kluntwvler. Western Reserve University School of Medicine, 
J H Roe, George W^ashington University School of Mediane, 
and C T W^av W'’estem Reserve University School of Medi- 
ane In addition, Drs S S Lichtman and Harry Sobotka, 
Mount Sinai Hospital Rew York, are givmg a special dem¬ 
onstration. The schedules of the V’arious demonstrations of 
the three groups are as follows 

Schedule of Demonstratioxs 
GROUP L—SIMPLE CLINICAL METHODS 

DAILV 

9 15 a. nu The Routine Chemical E:raminatioii of the Cnne 

10 lo a. m. EstnnaUon of Sugar and Protein in brine 

11 IS a HL Tests for the Acetone Bodies and Indian. 

1 15 p m. The PhenolsulphonphthaJcin Renal Function Test. 

2 15 p VX TtHmic of Occu't Blood Tmu . „ . , 

3 15 p. m. Xlrthods of Aualysii Emploied for Cxltnc and Duodenal 

Contents 


GROUP II—SCHEDULE OF CIIEAIICAI 
DFMONSTRATIOXS 


BLOOD 


Tuesday Thursday 
9 00 a m Ilcraoglobjn 

10 00 a ra Blood Sugar (Fohn \\u and 
Iscw Lcnedict) 

J1 00 a ni Urea N 
12 00 a. m. Creatinine 

2 00 p in CO Capacity 

3 00 p m Cholesterol 

4 00 p ni Sali\ar> Lrca 


M ednesday Friday 
Icterus Index and van den 
Bergh Reaction 
Blood Sugar (New Folm 
Micro) 

?sonprotein N 
Lnc Aai 
Calcium 

Inorganic Phosphorus 
Chlorides 


GROUP HI—DEMONSTRATIONS OF SPECIAL METHODS 


Tuesdaj Thursday 

10 30 a m Estimation of Lnne and 

Blood pn wuth Aid of 
BicoJonmetcr Ers Mjers 
and Nlunt^^yler 

11 30 a m ^>n of Lnne and Alkaline 

Tide Dr Hubbard 


2 30 p m Van Slylcs Iscw Nlanome- 

tnc Gas Analysis Appa 
ratus Estimation of COa 
and Oi- Dr Muntw'yler 

3 30 p m Plasma Proteins Drs 

Killian and Muntwylcr 


M ednesday Friday 
Bile Salts and LrobiUn. 
Dr Killian 


Tjrosinase Nfethod for tLc 
Detection and Estimation 
of TjTosine in Unoc 
Drs Lichtman and Si> 
botka 

Estimation of Potassium m 
Blood Dr Gaebler 


Colorimetric Estimation of 
Calcium. Dr Roc 


Pathologic and Laboratorv 
American Association for the Studv of Allergv For 
description sec Education vl Classification 
Avierican Social Hvgiene Association For descnption 
see Education \l Classification 
Eben j Carev, Marquette University School of Medicine, 
Milwaukee Experimental myogenic scoliosis Exhibit of 
roentgenograms, photographs and photomicrographs on the 
etiology, pathogenesis and prevention of experimental myogenic 
scoliosis 

Edw vRD H Carv, Department of Ophthalmology, Baylor 
University College of Nledicine, Dallas Texas Tumors of 
the eye and adnexa Exhibit of mounted cross-sections of eyes 
showing tumors with photomicrographs of the sections 
H J CoRPER, Research Department, National Jewish Hos¬ 
pital, Denver Culture diagnosis of tuberculosis Exhibit of 
illustrations and charts depicting the various pertinent steps 
in the development of the culture method, the determination 6f 
Its efficiency and the various pitfalls to be avoided in executing 
the test, also exhibit of lantern slide table display as well as 
cultures of various acid fast bacilli 
W T Cummins Southern Pacific General Hospital, 
San Francisco, Joseph W Smith, Kern General Hospital, 
Bakersfield, and C H Hallidav , Baltimore Coccidioidal 
granuloma. Exhibit of human and experimental gross tissue 
illustrating similarity between coccidioidal granuloma and tuber¬ 
culosis, microscopic demonstrahon and photomicrographs of 
organisms in pus, fixed tissues and cultures, culture mediums 
showing growth, photographs of patients serial chart of 
cases to date, roentgenologic pictures illustrating pulmonary 
and osseous lesions 

E A Doisi S A Thaver and C D Veler, St Louis 
University School of ilcdiane, St Louis Theelin, the follic¬ 
ular ovarian hormone Chemical preparation of the crystalline 
hormone, physiologic properties of the crystalline hormone. 
Exhibit of stages of concentration of the hormone until the 
crvslaUine state is reached, photographs, microscopic sections 
and gross specimens to demonstrate the physiologic effects 
Philip Drinker, Louis A Shaw, Thomas J Shaugh- 
NESSY and Douglas P kluRPHV, Harvard School of Public 
Health, Boston, Consglidated Gas Company of New York and 
Affiliated Companies, Gynecean Hospital, Institute of Gyne¬ 
cologic Research University of Pennsylvania Philadelphia 
DeraonstraUon of prolonged artifiaal respiration Exhibit of 
charts and apparatus illustrating the pnnnplcs of artificial 
rcspiraUon 

William Duane Jr., and Rubin M Lewis Laboratory of 
Research Surgery University of Pennsylvania Medical Scliool, 
Philadelphia A closed method for estimating physiologic 
pressures Exhibit of apparatus and records of cerebrospinal 
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fluid pressures, intrapentoneal, intrapleural, intrapericarilial and 
intraventricular pressures 

Zenas H Ellis and Hugh S McKeown, Eye Departments 
of Columbia Medical Center and Bellevue Hospital, New York 
Exophthalmos due to osseous tumors of orbit Exhibit of 
photographs, roentgenograms, motion pictures and slides 
Louis Gross, Joseph C Ehrlich and M A. Kugel, Mount 
Sinai Hospital, New York Contributions to pathology of 
rheumatism Exhibit of lantern slides in natural color demon¬ 
strating the life cycle of various rheumatic lesions m the heart 
and demonstrating the contrast beh\een these and non- 
rheumatic cardiac lesions 

Frank W Hartman, Henry Ford Hospital, Detroit 
Effects of increased excretion load on the kidney Flxhibit 
illustrating increased excretion load produced in various ways 
in dogs, showing the acute uremic syndrome with acute degen- 
eratiie changes in the kidney, also studies on effect of long 
continued overload of the kidneys Illustrated with specimens, 
photographs, photomicrographs, charts and motion pictures 
Newton W Larkuu, Michigan Department of Health, 
Lansing Bacterial lysates and bactenophage Exhibit of 
bactenophage action in vitro liquid and solid mediums, showing 
methods of preparation and standardization Charts showing 
(a) bacteria susceptible to lysis, (6) agglutimn production 
following inoculations of Ijsed typhoid baalli 
W W Loonev, Rex E Van Dozen and Lewis Waters, 
Baylor College of Medicine, Dallas Anatomic study of \esical 
tngon injuries in cystoceles Exhibit of dissected bladders 
with the painted trigon muscle showing sites of injury, also 
drawings of cystoscopic view of similar injuries 
John Olu'er McRe\ holds, St Paul’s Hospital, Dallas, 
Texas Crystalline lens system Exhibit of (1) comparative 
anatomy of tlie crystalline lens, (2) senes of human lenses 
showing pathologic changes, mounted m gelatin for observation 
with the wide-field microscope, (3) photographic representations 
of the lenses of various lower animals and also pathologic human 
lenses, (4) motion picture films illustrating vanous operations 
on the living subject involving the lens system in man 
Maio Clinic and Ma\o Foundation Group, Rochester, 
Minn A R. Barnes Coronary occlusion and myocardial 
infarction Demonstration of correlation between electro¬ 
cardiographic changes and location of myocardial infarction A 
summary of the electrocardiographic changes by which myo¬ 
cardial infarction can be recognized and its location predicted 
before death Charles Sheard Electncal thermometer 
Instrument equipped with thermocouples for measuring skin 
and intramural temperatures G IC Wharton The blood 
supplj of the pancreas with especial reference to the islands of 
Langerhans Study of the intrapancreatic circulation wnth 
especial reference to the islands of Langerhans by celluloid 
corrosion, berlin blue injection cleared by Spalteholz method, 
and senal sections F W Schacht and W F Braasch A 
sunej of cases of polycystic kidney Qmical, pathologic and 
piclographic observations H C Bumpus Prostatic disease 
Specimens, diagrams, roentgenograms and photographs illus¬ 
trating the pathologic changes that occur from unnary obstruc¬ 
tion produced by benign and malignant prostatic enlargement, 
together with the accepted methods employed in the treatment of 
these conditions when encountered in the acute stages 
Harr\ E Mock and John D Ellis, Northwestern Uni- 
icrsitj Medical School, Chicago Effect of electrosurgery 
k-nncs on rarious tissues Exhibit of type of wound healing 
following electrosurgery , tensile strength of wounds produced 
by electrosurgery, effects of electrosurgery on the blood ves¬ 
sels and nencs 

William Perrin Nicolson, Jr, Steiner Cancer Clinic, 
Atlanta, Ga Neoplastic diseases Exhibit of photographs and 
films of neoplastic diseases with jars of pathologic specimens 
and photomicrographs 

H L Reinhart and W N Tat lor. Department of 
Pathologi, Ohio State Dnnersity, Columbus, Ohio Hydro¬ 
nephrosis Exhibit illustrating the pathologic basis for and 
accompanied by a series of cases of h\ dronephrosis produced 
iLxpenmentally, and specimens demonstrating the results of the 
disease 


Spencer, R R For description see United States 
Public Health Service. 

Albert E. Sterne, Indiana School of Medicine, Indian¬ 
apolis Neurodiagnosis, neural mechanisms and graphic teach¬ 
ing Exhibit of several hundred hand-painted slides of the 
nervous system plus the anatomic system, representing the 
various mechanisms of function transmission, the projection 
tracts, serial sections, pathology, etc. Original pathologic 
preparations of brain and cord 

United States Public Health Service, Washington, 
DC R R Spencer, Hygienic Laboratory Rocky Mountain 
spotted fever Exhibit showing geographic distribution, animal 
hosts of tick, gross and microscopic pathology, the production 
and protective value of the Spencer-Parker vaccine 

United States Veterans Bureau Group Philip B 
Matz, Medical Research Subdivision, U S Veterans Bureau, 
Washington, D C The future incidenee of nervous and 
mental disease among ex-service men A study of intestinal 
tuberculosis among ex-service men G Philip Grabfield 
and Julius A Kaplan U S Veterans Hospital, Bedford, 
Mass Senes of electrocardiograms of dementia praecox 
patients A B Musa, A D Teitelbaum and Nicholas 
Lukin, U S Veterans Hospital Bronx, N Y Photographs 
of roentgen-ray negatiies showing results of ventriculography 
Studies of a number of cases of dementia paralytica treated by 
malana and sodoku Electrocardiograms of heart cases P P 
Crimmins, U S Veterans Hospital, Castle Point, New York 
Specimen of tuberculous brain G W Schelm and William 
R Clickener, U S Veterans Hospital, North Chicago, Ill 
Lantern sbdes m colors of (1) thrombo angiitis obliterans and 
(2) Moenckebergs disease. Interdental splint of ongmal design 
and applicable m the treatment of fracture of jaw Alfred 
Blumberg, C P Waller and George S Spence U S 
Veterans Hospital, Oteen, N C Roentgenograms comparing 
miliary tuberculosis, pneumonoconiosis and broncholiths Photo¬ 
graphic charts dealing with different phases of tuberculosis, 
such as comparison of rest treatment, pneumothorax and 
phreniceetomy Series of cultures of fungi isolated from the 
sputum of tuberculous and nontuberculous individuals R S E. 
Murray, U S Veterans Hospital, Perry Point, Md Roent¬ 
genograms of skull injuries with diagnoses Exhibit of 
electrocardiograms James L Ballou and Rezin C 

Shawhan, U S Veterans Bureau, Portland, Ore Films and 
photographs with descriptive texts on iodized oil injections for 
the purpose of diagnosis of diseases of the respiratory system 
Charles P Harrod and A G Walker U S Veterans 
Hospital, San Fernando, Calif Roentgenologic study of cases 
of exeresis J J Beatty and J L McKnight, U S 
Veterans Hospital, Tucson, Ariz Roentgenologic studies 
showing results of treatment by routine hospital care in far 
advanced cases of actiye pulmonary tuberculosis, the results of 
phrenicotomy and thoracoplasty C J Johannesson, Paul E 
Johnson and LaVerne A Siverling, U S Veterans Hos¬ 
pital, Walla Walla, Wash Roentgenograms showing work in 
cholecystography 

Shields Warren and Richard B Cattell, New England 
Deaconess Hospital and Lahev Ginic, Boston Pathology of 
thyroid gland Exhibit of gross specimens illustrating y-anous 
pathologic conditions encountered m the thyroid gland and 
their relative importance from the standpoint of treatment and 
prognosis Also gross photographs and photomicrographs of 
yarious conditions illustratmg particularly the effect of uodine 
on the hyperplastic gland, types of benign and malignant tumors 
encountered and their relatiye importance, with an attempt at 
correlating histologic observations and prognosis 

Samuel Weiss, New York New method for studying and 
teaching gastro-enterology Exhibit of a phantom stomach 
illustrating the relation between the different parts of the 
stomach and the gastric mucosa in its normal and abnormal 
state, also e.xhibit of charts and models 

Surgical and IiIedical Exhibits 

V P Blair and J B Brow n. Surgical Department, Wash¬ 
ington University Sehool of Medicine St Louis Repair sur¬ 
gery E.xhibil with a motion picture of harelip rejiair, photo- 
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graphs and drawings showing the use of skm grafts, both split 
and full thickness in the early and late repair of extensive 
bums, methods of using them and illustratne cases 
Cla\ Ray Murras, Columbia University and Presbyterian 
Hospital, New York Bone formation in tlie adult, fracture 
repair, mj ositis ossificans Exhibit of gross specimens and 
microscopic slides of process of fracture repair showing source 
of healing tissue, source of calcium for ossification of healing 
tissue and details of ossification in experimental adult animal 
fractures Speamcns shoumg influence of local pathologic 
changes on healing process, gross and microscopic specimens 
of attempted extra skeletal bone production (mvositis ossifi¬ 
cans) in adult animals in the absence of all bone structures 
Mounted photomicrograplis of all microscopic details 

Detroit College of klEDicixE axd 
Surgery Group 

James E Davis and Norman W Elton, Department of 
Pathology', Detroit College of kfedicme and Surgery, Detroit 
Serum pigmentation studies Exhibit dealing with (1) general 
incidence survey of latent jaundice, (2) correlation of the 
icterus index, lan den Bergh reaction and quantitatne bilirubin, 
(3) relation of serum pigmentation to gross and microscopic 
pathologic changes m the liver, (4) kinetics of latent jaundice 
of lobar pneumonia in relation to pleural effusion true crisis 
and deatli, m white and black races, (5) nsible file of literature 
abstracts 

Thomas L Patterson, Dcpartinenf of Physiologv, Detroit 
College of Medicine and Surgery, Detroit Comparatue 
physiology of the gastric motor mechanism m \ertebrate and 
imertebrate animals Exliibit of graphic records by the balloon 
method of the gastric motility obtained from the empty and 
filled stomaclis of monkeys, dogs, birds, reptiles, amphibians, 
fishes, crabs and mollusks, suitable animals to demonstrate 
gastric activity under certain conditions and the technical 
methods employ ed m such studies, lantern slides or photographs 
to illustrate other phases of the work 
R G Turner and E R Loew, Detroit College of Medicine 
and Surgery, Detroit Upper respiratory and sinus infection, 
bactenology and pathogenicity of organisms found in animals 
suffering from lack of titamin A Exhibit of charts and tables 
showing method of producing infection m albino rats growth 
of organisms on artificial mediums and stained slides of organ¬ 
isms sections of rat skull showing location of suppurations 
R G Turner Detroit College of Medicine and Surgery, 
Detroit Microcolonmetric method for the determination of 
iodine m blood (10 cc ) Exliibit of various steps in the process 
of ashing blood and extraction of iodine cliarts and tables 
showing results of determinations on normal and pathologic 
specimens of blood 

Unu'ersitv of Michigan Group 
John Alexander and William W Buckingham, Univer¬ 
sity of Michigan Hospital, Ann Arbor Qinical types of non- 
tuberculous pulmonary suppuration and their treatment Exhibit 
of roentgenograms, iodized oil pneumograms, photographs and 
drawnngs of various pathologic anatomic ty'pes of nontuberculous 
pulmonary suppuration and methods of nonsurgical and surgical 
treatment 

American Student Health Association, Warren E. 
Forsythe, President, University of Michigan, Ann Arbor, 
Dean F Smiley, Secretary, Cornell University, Ithaca, N Y 
Work of the assoaation. Exhibit of wall charts and statistical 
data show mg the work of the organization- 

P M Hickev, University Hospital, Ann Arbor Pulmonary 
metastasis, its roentgen ray appearance Exhibit consisting of 
transparent reducUons of roentgenograms demonstrating appear¬ 
ance of pulmonary metastasis m cases of sarcoma, carcinoma, 
teratoma etc. Qinical data for each case, together with photo 
graphs both gross and photomicrograpliic. 

G Carl Huber, Department of Anatomy, University of 
Michigan School of Medicine, Ann Arbor Topographic anat¬ 
omy 1-yhihit o5 frozen sections of various portions of the 
huiran Wly 

1'" "1 1 Kavis University Hospital, Ann Arbor Bac- 

■ r 1 , liu and aiitivvrus, nature and value as claimed by different 


investigators Exhibit presenting an impartial rieiv of the 
various opinions held as to the nature of bacteriophage and 
antivirus and their therapeutic action, data dealing witii cxperi 
ence m therapeutic use of bacteriophage at the University 
Hospital 

L H Newburgh, A C Curtis and F H Lvshmet, Urn 
versity of kliclngan School of Medicine, Ann Arbor 1 
Experimental nephritis 2 Obesitv E-xhibit of (1) photo 
graphs showing renal injurv from high protein diet and rela 
tion between degree of injury and type of protein, (2) charts 
demonstrating that all obese persons respond to undcmutntiou 
in accordance with simple metabolic pnnaples 

F G Novy, IvI H Soule and P B Hadlev, Hygienic 
Laboratory, University of Alichigan, Ann Arbor ilicrobic 
respiration and dissociation Exhibit showing apparatus dev cl 
oped and used in the study of the gaseous requirements of micro¬ 
organisms cliarts of data and enlarged photographs of various 
types of bacterial colonies 

CvRus C Sturgis and Raphael Isaacs, Thomas Henry 
Simpson Memorial Institute for Medical Research, University 
of Michigan, \nn Arbor Diagnosis and treatment of per 
nicious anemn Exhibit of charts and specimens showing 
differential features in diagnosis of permcious anemia, charac 
fenstics of patients, their blood, gastric contents and other 
features 

Carl \ ernon Weller, Department of Pathology, Univer¬ 
sity of Michigan, Ann Arbor Pathologv of primary carcinoma 
of the lungs and bronchi Exhibit of transparencies illustrating 
the gross and microscopic pathologic changes tlie incidence 
and clinical patliology of primary carcinoma of the lungs and 
bronchi 

Section Exhibits 

[This year six of the scientific sections have sponsored group 
exhibits m the Scientific Exhibit The indivaduals participating 
in these exhibits are listed under the descnptions of the 
respective sections ] 


Section on DERMATOLooy and St philology 


The exhibit under the auspices of the Section on Dermatology 
and Syphilology will cover in part the subject of syphilis m 
all Its aspects from etiologv to treatment The committee m 
cliarge of the section exhibit is composed of J H Besancon, 
Detroit C W Finnerud, Chicago, and F D Weidman, chair¬ 
man Philadelphia 

Harry L Clark, Detroit Kolmer Wassermann demon 
stration Exhibit of apparatus and materials required to demon 
strate the Kolmer Wassermann technic 

Section on Dermatology and Syphilology Group 1 
C W Fixnerud, Chicago Howard Fox, New York, 
James Herbert Mitchell, Chicago Edward A Oliver 
Chicago, Oliver S Ormsby Rush Medical College, Depart 
went of Dermatology and Syphilology, Chicago Bedford 
Shelmire Dallas, Texas E P Zeisler, Chicago Cutaneous 
manifestations of syphilis A collection of photographs from 
foregoing participants dcalmg with initial genital and e.xtra 
genital lesions, all types of macular and papular secondary erup¬ 
tions, including mucous patches, condyloma latum, syphditic 
alopecia and sy'philitic leukoderma also squamous syphilids 
superficial and deep nodular syphilids, precocious svphilids and 
many unusual and rare “late” eruptions, illustrations of active 
congenital syphilis, sequelae of congenital syphilis, roentgeno¬ 
grams of tone syphilis and aortic aneurysms and photo¬ 
micrographs. 

Fred M Jacob, Pittsburgh Pathology of syphilis Exhibit 
of mounted museum specimens of various lesions of syphdn 


,ith microscopic sections , 

Jack W Jones and Herbert S Aldex Department oi 
lermatology, Emory Umversity School of Medicine Atlanta, 
ia Mycetoma (madura foot) Exhibit of (n) pathologic 
pecimen of mycetoma, (b) cultures of fungi causing mycetoma, 
c) photoraicrographs of the histopatholog> and m>coloff) o 
lycetoma, (d) charts, explanations, etc,, demonstrating occur 
cnee of mycetoma in the United States 
Reuben E Kahn University Hospital 
Zahn reaction Exhibit of demonstrations of the Kahn reaction. 



Volume 94 
INUMBER 21 


THE DETROIT SESSION 


1687 


accompanied by charts explaimng principles of test, relation 
between Kahn and Wassermann tests, and clinical application 
Benjamin S Kline, Mount Sinai Hospital, Cleveland 
Microscopic slide preapitation tests for syphilis Exhibit of 
demonstrations of precipitation tests for sj-phihs on heated serum, 
unheated serum and defibrinated finger blood requiring less than 
ten minutes, performed on microscopic slides with a relatively 
stable purified acetone insoluble antigen emulsion of great speci- 
ficitj and sensitivitv Charts illustrating preparation of ingre¬ 
dients, steps m the tests and results obtained compared with 
those of the Wassermann and Kahn tests 
George M MacKee, New York Post-Graduate Medical 
School and Hospital, New York Cutaneous manifestations of 
syphilis Exhibit of photographs of cutaneous manifestations 
of sj^ihihs 

Hamilton Montgomery, Majo Foundaticm for Medical 
Education and Research, Rochester, Minn and Contributors 
Histopathology of syphilis Exhibit of transparennes of various 
phases of cutaneous syphilis from the standpoint of histopatho¬ 
logic diagnosis 

William Allen Pusey, Chicago Syphilis Exhibit of 
photographs showing cutaneous manifestations of syphilis 
Harry C Saunders, University and Bellevue Hospital 
Medical College, New York Technic of cisternal puncture. 
Exhibit of (a) motion pictures, (6) section shownng anatomy 
of parts, (c) photographs showing regional anatomy 
I EO Spiegel, Lenox Hill Hospital Departments of Derma¬ 
tology and Syphilology, New York University and Bellexuie 
Medical College, New York Generalized argjria following 
the use of silver arsphenamme. Exhibit of microscopic slides 
showing the pigment granules m tissues, photomicrographs of 
tissue sections showing pigment granules, photomicrographs of 
silver chloride crystals, spectrograms of silver lines 

Section on Radiology 

The exhibits under the auspices of the Section on Radiology 
are of x-aried topics The committee in charge is composed of 
Ross Golden New York, E R. Witwer, Detroit, and P M 
Hickey, chairman, Ann Arbor, Mich 
Vincent W Archer and Charles H Peterson, Uniyer- 
sity of Virginia Hospital, Unuersity, Va Roentgen diagnosis 
of intestinal ascariasis Elxhibit of films on children, using a 
barium sulphate cereal meal, showing (1) a filling defect in 
the jejunum, and (2) the enteric canal of the parasite outlined 
by barium sulphate. A senes of normal children, using the 
same contrast medium as a control 
William A Evans, Department of Roentgenology, Harper 
Hospital, Detroit Roentgen rays in therapeutics in malignant 
conditions Exhibit showing various malignant growths demon¬ 
strable by roentgen ray and tlie same lesions following roentgen 
therapy 

Otto Glasser, Oeveland Clinic Foundation, Cleveland 
W C Roentgen and the early history of the roentgen ray 
Exhibit containing several early roentgen-ray tubes built in 
1896 and 1897, about twenty first editions of books published 
on roentgen rays in 1896 and 1897, including the onginal reprints 
of Roentgen’s first publications, a large number of onginal 
roentgenograms taken a short time after the discovery of the 
rays in 1895 and about a hundred photographic reproductions of 
the early roentgen ray apparatus and roentgen-ray tubes the 
early practical and scientific uses of roentgenology and vanous 
pictures of Roentgen himself, the institute and the room where 
tlie ra\s were discovered 

P Hickev For description see UMV'ERsm of Michi¬ 
gan Group 

A L Lockwood and Ralston Paterson, Lockwood Qinic, 
Toronto Canada Duodenal diverticula Empyema Elxhibit 
of roentgenograms showing (a) cases of duodenal diverticula, 
oi which more than SO per cent have been operatively checked, 
(<’) various types, stages and complications of empyema 
Memorial Hospital Group, New York I Haves E, 
Martin, George T Pack and George Sharp Intra-oral 
^rnnoma 11 Burton J Lfe Frvnk Adair and George 
i 1 VCK Breast carcinoma HI Edith H Quimbv Physi¬ 
cal data These c.Nhibits deal with tissue dosage m radiation 


therapy of carcinoma Exhibits consist of (a) data by means 
of which tissue doses are calculated, (6) presentation of several 
cases of intra-oral and breast carcinoma treated by radiation 
therapy, with known tissue doses In each case clinical and 
radiation history and bssue doses are given, with photographs, 
photomicrographs and models of the lesion, also gross and 
histologic specimens are presented 

T O Menees, J D Miller and L. E Hollv Blodgett 
Memorial Hospital, Grand Rapids, klich Roentgen localiza¬ 
tion of the placenta Exhibit of films of pregnant women with 
sufficient strontium iodide injected to make the liquor amnii 
moderately opaque to the roentgen ray This procedure vnsual- 
izes the interior of the uterus and fetal soft parts and localizes 
the placenta 

Henry K. Pancoast, Eugene P Pendergrass and 
Gabriel Tucker, Hospital of the University of PennsyIviania, 
Philadelphia Diseases of the neck and upper respiratory tract 
Exhibit of roentgenograms of the neck and upper respiratory 
tract illustrating the normal appearances of various ages, 
vanous pathologic conditions involving the nasopharymx, oro¬ 
pharynx, cervical esophagus, larynx and trachea, motion pic¬ 
ture films showing the technic of bronchoscopy, etc 

^ORCE E Pfahler and Jacob H Vastine, Philadelphia 
The radiation treatment of cancer of the mouth Exhibit of 
colored photographs with diagrams and demonstration of para¬ 
phernalia of radium treatment, charts, diagrams, etc. 

Max Pinner and William A Evans, William H Maybury 
Sanatonum, Northville, Mich Anatomic interpretation of 
roentgenograms of the chest Exhibit of (1) roentgenograms, 
(2) pathologic gross specimens (in diajxisitive) , (3) photo¬ 
micrographs of representative jjart of the lesion, (4) ^nef 
legends The exhibit attempts to show how close a correlation 
of roentgenologic and jvathologic observations is possible and is 
a plea for "qualitative diagnosis” of pulmonary tuberculosis 
Leo G Rigler Walter H Ude and Cvrus Hansen, 
University Hospital, University of Minnesota, Minneapolis 
Roentgen studies on pleural effusions Exhibit of roentgeno¬ 
grams illustrating free, encapsulated and mediastinal pleural 
effusions, change in position of free effusions with change in 
position of patient, a new method for early diagnosis of small 
effusions and for differentiation between effusions, consolida¬ 
tions and pleural thickenings 

Frederic Schreiber and E R Witwer, Harper Hospital 
and Children’s Hospital, Detroit Encephalography Exhibit 
of (1) special chair and roentgen-ray apparatus for taking 
encephalograms, (2) equipment used (manometers, syringes, 
etc), (3) films showing field wherein encephalograms are of 
value 

Ferris Smith and James T Mills, Grand Rapids Clinic, 
Grand Rapids, klich. Asthma of sinus etiology Exhibit of 
1 Photomicrograph transparencies of (a) various types of patho¬ 
logic sinus linings, (b) ethmoid bone changes (c) pathologic 
differences m chronic sinusitis with and without accompanying 
clironic bronchitis and asthma 2 Roentgen studies of sinuses 
demonstrating tyqves and degrees of disease and groups of asth¬ 
matic cases under various conditions 
Irving F Stein and Robert A Arens, Michael Reese 
Hospital, Chicago Visualization of peine viscera Pneumo- 
jieritoneum and iodized oil instillation combined in gynecology 
Exhibit of films showing female pelvic viscera m various con¬ 
ditions of health and disease comparative value of iodized oil 
diagnosis alone and the combined method of the authors 
Rollin H Stevens, Hans A Jarre and Clvde K. 
Haslev, Grace Hospital, Detroit Roentgenologic studies on 
physiologic and pathologic motor phenomena in various organs 
by fast serial-roentgenography Exhibit presenting results of 
studies, demonstrating motor phenomena m different parts, the 
mediastinum of children, the urinary tract, the bronchial tree 
and the female generative organs 
Charles G Sutherland, Mayo Qinic and Mayo Founda¬ 
tion, Rochester, Minn Educational exhibit of roentgenograms 
Exhibit dealing with material contained in papers to be read 
at the meeting 

B P WiDMVNN and J L Weatherwax, Philadelphia 
General Hospital, Philadelphia Application of physical prin- 
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ciples to radiation therapy Exhibit showing (1) standardiza¬ 
tion of roentgen-ra 3 equipment, (2) routine application of depth 
dose charts, (3) anatomic cross-section mapping of patients 
showing tumor intensity , (4) application of so-called saturation 
technic of gi\mg radiation, (5) graphic representation of dmdcd 
dose techmc, with time 

Section on Diseases of Children 

The exhibit under tlie auspices of the Section on Diseases of 
Oiildren will be confined to (a) relation between underweight 
and malnutrition, (b) diet in pediatric practice, (c) selected 
exhibits of educational and research character The committee in 
charge of the exhibit is composed of Thomas B Coolej, Detroit, 
Wilburt C Da\ison, Durham, N C, and F Thomas Mitchell, 
chairman, Memphis 

Jesse R. Gerstle\, Micliael Reese Hospital and North¬ 
western Unwersity Medical School, Qncago Breast milk, 
cows milk and lactose Exhibit of charts showing influence of 
lactose when added to breast milk and cow’s milk. 

H F Helmholz and C J Bardorka, Mayo Qinic and 
kfayo Foundation, Rochester, ^finn Nine years’ experience 
with ketogenic diet at Mayo Clinic, Exhibit showing wax 
models of food for breakfast, dinner and supper for a patient on 
a ketogenic diet Statistics of the results of treatment in'chil- 
dren suffering from epilepsy, also, for comparison, the results 
of a series of cases in adults 

Charles F McKhann, Jr., and Stewart H Clifford, 
Department of Pediatrics, Han-ard kfcdical School Boston 
Acute poliomyelitis Exhibit of a motion picture showing diag¬ 
nosis in the preparalytic stage of poliomyelitis and technic of 
scrum treatment, muscle cxanunation for beginning paralysis, 
artificial respiration of patients with intercostal inyoKemcnt 
also films of “Types of Acidosis m Childhood" and “Defi¬ 
ciency Diseases in Qiildhood ’’ 

F Thomas Mitchell, University of Tennessee College of 
Iitediane, ilemphis Infectious diarrhea Elxliibit of cliarts 
showing the relative frequency of occurrences of several types of 
infection, the influence of high carbohydrate diet and results 
of the experiment, influence of tlic use of bacteriophage m some 
of the series 

William Weston and Roe E Remington, South Carolina 
Food Research Commission, Oiarleston, S C Mineral 
elements in foods Exhibit of comparative tables shownng 
amounts of calcium, phosphorus, iodine, iron, manganese and 
copper m vegetables, grams and animal products used as human 
food. 

Section on Obstetrics, Gvxecologv and 
Abdominal Surgery 


The exhibit under the auspices of the Section on Obstetrics, 
Gynecology and Abdominal Surgery wall compnsc (1) maternal 
mortality and morbidity (2) intra-uterme roentgen diagnosis of 
fetal deformities, (3) factors of sterility and their treatment 
The committee m charge of the exhibit is composed of M E 
Davas, Chicago F P McNalley, St Louis, and Fred J Taussig, 
chairman, St Louis 

Fred L Adair and M Edw vrd Dav is. Department of 
Obstetrics and Gvaiecology of the University of Chicago and 
Chicago Lv mg-In Hospital Chicago Obstetric and gyaiecologic 
roentgen organs Exhibit of a series of roentgenograms show¬ 
ing fetal monstrosities and iodized oil injections of uterus and 
tubes for diagnostic purposes 

F H Falls, University of Illinois College of hledicme, 
Chicago Roentgen diagnosis of mtra-uteiane fetal deformities 
Exhibit of roentgenograms showang anencephalic monsters, 
double headed monsters, spina bifida hydrocephalic babies and 
other mtra-uterme fetal deformities 


E. D Plass H C Hesseltine, I H Borts, University 
Hospital of the State Umversitv of Iowa Iowa City Yeast 
vagimti= oral thrush Exhibit of charts emphasizing frequency 
of moraha infections of the vagina, especially during pregnancy 
and their relation to pruntus vailvae photographs cultures and 
stained smears showmg the method of diagnosis organisms from 
the vagina vvhicli may produce oral thrush m the new-^m 
T P Pratt and M R. White, Henrv Ford Hospital 
Detroit Roentgen photographs ot fetal deformities in the 


uterus Exhibit showmg cases of anencephaly with the fetus 
in utcro, specimens after delivery and skeletons of some of the 
specimens, cases showmg fetal death before delivery speamem 
showing ossification progress in uterus There wall also be 
demonstrated the Aschheim-Zondek test for pregnancy 

Section on Urology 

The exhibit under the auspices of the Section on Urology 
will comprise the following topics (o) unusual roentgenograms 
showing bone inetastases from cancer of the bladder, (6) gross 
preparations of bladder tumors (c) microscopic preparations of 
bladder tumors (rf) expenmental work bearing on electro¬ 
coagulation and the action of radium and roentgen ray, (c) 
apparatus for applying these therapeutic measures to the treat 
ment of cancer of the bladder, (f) statistical data concermng 
the incidence of bladder tumor The committee in charge of 
the exliibit is composed of Fletcher Colby, Boston, George 
Livermore, Memphis, Tenn, and George Gilbert Smith, chair 
man Boston 

Meredith F Campbell, Bellevue and Babies’ Hospital, 
New lork Urology m infants and children Exhibit of photo¬ 
graphs, drawings, charts, tables and specimens presenting the 
various urologic conditions commonly found m ^ildren, cases 
of enuresis obstructive lesions of the urinary tract and neuro¬ 
muscular studies of the bladder 

B C CoRBUs and Vincent J O Co' or, Chicago Cancer 
of the bladder, penis and female urethra Exliibit of wa.x 
models of cancer of the penis, urethra and bladder 

E Granville Crabtree Beth Israel Hospital, Boston 
Cvstograms as an aid m diagnosing carcinoma of the bladder 
Exhibit of senes of cystograms in carcinoma of the bladder, 
where the degree of bladder deformity is used as an indication 
of the operability of the tumors 
B A Thomas, J C Birdsall and F G Harrison, Phila¬ 
delphia Cancer of the bladder Exhibit of roentgenograms 
and cystograms on cancer of the bladder and metastasis to the 
skeleton 

Section on Larvxgologv, Otologv and 
Rhinology 

The e.xhibits under the auspices of the Section on Laryn¬ 
gology, Otology and Rhinology are of vaned topics Dr Aus 
tin A Hayden was appointed chairman of the committee 
A.USTIN A. Havden St Josephs Hospital, Oncago Hear¬ 
ing examination and conservation Exhibit of film which will 
be shown in the booth of the American Federation of Organ¬ 
izations for the Hard of Hearing 

Mvron hlETZENBAUM, Cleveland Reconstruction of the 
fractured dislocated lower end of the septal cartilage Exhibit 
illustrating reconstruction operation bv which the fractured dis¬ 
located cartilage of the tip of the nose is reset in its anatomic 
position to reestablish the support to the tip of tlie nose and 
restore normal nasal function 

Henrv K. Paxcoast Eugene P Pentjergrass and 
Gabriel Tucker For description see Section on Radiologv 
H J Profant, Santa Barbara Clmic, Santa Barbara, Calif 
Gradenigo s syndrome, wath a consideration of petrositis 
Exhibit of dissections of temporal bones of fetuses infant, 
child and adult, two routes of cells traced, sketches, roent 
genograms, photographs and specimens 
John J Shea and Willis Campbell, hfemphis Tenn 
Fractures involving the paranasal sinuses Exhibit of roent 
genograms and draw mgs of patients who have suffered frac 
tures of the face 

EdUC-ATIONAL 

GOVERNMENT AND NATIONAL ORGANIZATIONS 

American Association of Hospital Social Workers 
Chicago Integration of social and medical treatment Exhibit 
of (1) pamphlets, repnnts and case studies demonstrating the 
function of medical social work, the relation of clinics and hos 
pitals to otlier social agencies and the part the social worler 
plays as interpreter of the hospital to the community , (2) posters 
showung the close relationship between social and medical 
treatment 

■kviERicAN Association for the Stldv of Allepc 
Allergy Exhibit comprises the following subjects, each demon 
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strated b> members of the association (1) pathology, (2) test 
charts (3) preparation of extracts for diagnosis and treat¬ 
ment, (4) pollen content of the air in different districts, (5) 
diagnostic tests, (6) a new method of treatment for the pur¬ 
pose of pre\enting reactions, (7) hereditaiy hj'pertension, (8) 
physical sensiti\eness, (9) pollen free chambers The mem¬ 
bers of the association who are to demonstrate in this 
exhibit are H L Alexaxder, St Louis, Ray M Balyeat, 
Oklahoma City, litiLXON B Cohen, Cle\eland, W W Duke, 
Kansas Citj, :Mo , H L Huber, Chicago, Stanley W 
Inslei, Detroit, George Piness, Los Angeles, Albert H 
Rowe, Oakland, Calif , Leon Unger, Chicago, George L 
Waldbott, Detroit 

American Committee for the Control of Rheuma¬ 
tism Chronic rheumatism or arthritis Exhibit of placards 
illustrating the importance of the disease economical!}, soaallv 
and medicall} , roentgenograms, lantern slides and microscopic 
sections illustrating difference of two main t}pes, plaster casts, 
anatomic specimens and photographs depictmg clinical manifes¬ 
tations of the disease, placards ginng prodromal S}Tnptoras of 
arthritis The demonstrations in this exhibit will be given by 
the following C C Bass, New Orleans, Russell L Cecil, 
New York, A A Fletcher, Toronto, Russell L. Haden, 
Kansas City, Mo P S Hench, Rochester, Minn , J Albert 
Kei, St Louis, James A. O’Reilly, SL Louis, Robert B 
Osgood, Boston, Charles W Peabody, Detroit, Ethel 
G Peirce, Philadelphia, Ralph Pemberton, Philadelphia, 
Loring T Swaim, Boston 

American Federation of Organizations for the Hard 
OF Hearing, Inc, Washington, D C Exhibit of a series of 
posters, charts and printed matter descnbmg the work of the 
federation The film ‘ Hearmg Kxamination and Conservation ’ 
wall be shown 

American Heart Association, Inc, New Y'ork Exhibit 
of charts showing heart disease as affecting duration of life, 
(1) effects of heart disease on life in the United States regis¬ 
tration area, (2) effects in separate states, (3) organization to 
preient and postpone death from heart disease 

American Hospital Association, Chicago Hospitals and 
Hospital Libraiy Semce Bureau Exhibit of hospital building 
plans and specifications, bulletins, package libraries, statistical 
charts and general information pertaming to the construction, 
maintenance and operation of hospitals 

American Library Association, Chicago Hospital 
Libraries Committee. Exhibit of types of hospital libraries 
for the use of patients, staff, attendants and empIo}ees 

American Social Hygiene Association, New York The 
American Social H}giene Association cooperating with the 
Section on Dermatology and Syphilology will sponsor an exhibit 
on congenital s}-phihs Exhibits under this heading yyiII be 
guen as follows Charles C Dennie, Childrens Mercy 
Hospital, Kansas Cit\, Mo Studies m familial neuro- 
s}philis John A Foote and Fred Coe, Childrens 
Hospital of the District of Columbia Washington, D C 
Bone lesions in congenital s}philis Thomas J Hill, Institute 
of Patholog}, Western Reseme Umiersit}, Qeveland Oral 
manifestations of congenital SY-philis P C Jeans, Childrens 
Hospital, Iowa Cit}, and Jean V Cooke, Washington Um\er- 
sit\ Medical School St Louis Patholog} and clinical signs 
of congenital s}-philis M B Parounagian, BelleY-ue Hospital, 
New \ork Incidence and lesions of congenital siTihilis 
ISADORE Rosen Post Graduate Hospital, New York Photo¬ 
graphs showung lesions of congenital SY^phihs Bernard 
Samuels, Kew York kfanifestations of congenital si-phihs of 
the e}e Fred D W eidman, Unwersit} of Peiins}Kama, 
Philadelphia Morbid anatom} of congenital s}-philis micro- 
'copic sections demonstrating congenital changes of bone Incr, 
lung and pancreas Carroll S Wright Uni%ersit\ of Penn- 
S}Kania Philadelphia Congenital 5\-philis and bismuth therapr 
A senes of charts dealing with therap} of congenital s}-philis, 
with particular stress on \alue of bismuth therap} 

American Student Health Association, Ann Arbor, 
Mich For descnption see Uniyersity of Michigan Group 
Louis I Dublin Metropolitan Life Insurance Compam 
New \ork Recent data on some public health problems 


Exhibit of charts showung 1 Cancer (a) mortaliK trends, 
certain organs and parts, 1911-1928, (6) cancer and economic 
conditions 2 Maternal mortaht} results from prenatal and 
postpartum care. 3 Tuberculosis (a) after-histoiy of patients 
discharged from sanatonums, (6) importance of earl} diag¬ 
nosis and proper care. 

National Board of Medical Examiners Philadelphia 
Exhibit of charts descnbmg the work and progress of the 
National Board of Medical Examiners 
National Safety Council, Chicago Exhibit of posters, 
charts, pamphlets and booklets dealing wnth industnal safet} 
and health 

Ada E Schweitzer and Dorojhy Teal, Indiana State 
Board of Health, Child H}gicne Dnision, Indianapolis Photo¬ 
graphs, charts maps posters and folios showung the work of 
the Indiana State Board of Health in child health education 
United States Departyient of Agriculture, Bureau of 
Animal Industiy, Washington, D C Bonne tuberculosis 
eradication Maps and charts shownng extent of bonne tuber¬ 
culosis, progress of eradication and estimated dates when the 
states will probabl} be placed in the Modified Accredited Area 
United States Department of Commerce, Bureau of 
Mines, Washington, D C Warning properties of gases and 
their uses Exhibit depicting the warning properties of gases 
and their uses, includmg odorous and irritant Kpes and uarious 
intensities of odor and irritation, the importance of difference 
beKueen pleasant and unpleasant odors 

United States Pharmacopeial Conwention, Washington, 
D C Pharmacopeia of the United States Exhibit of U S P 
vehicles and preparations and mediums for administering medi¬ 
cines, stressing the art of pharmac} ” 

United States Public Health Ser\ ice For description 
see Pathologic and Laboratory 
United States Veterans Bureau For descnption sec 
Pathologic and Laboratory 

American Medical Association 
Council on Pharmacy and Chemistry Posters and 
speamens illustrating the efforts of the Council in the interests 
of scientific medicine and rational prescribmg The exhibit cites 
t}pical e.xamples of the Council’s problems and illustrates some 
of the methods used in solving them 
American Medical Association Chemical Laboratory 
Posters and specimens bearing on such subjects as newer s}ti- 
thetics, comparative prices of proprietary and nonpropnetaiy 
remedies and drug control 

Bureau of Investigation Exhibit of (1) a senes of 
educational posters on the nostrum evil and quackeiy prepared 
by the bureau for the use of phjsicians, health offiaals schools 
and colleges, (2) a set of speaal posters prepared b} the 
bureau dealing with certain dangerous or misleading!} exploited 
cosmetics, (3) pamphlets on the nostrum evnl and quackcr} 
prepared and issued b} the bureau for the purpose of furnish¬ 
ing information easil} and inexpensive!} to the public (4) the 
volume Nostrums and Quacker} prepared and issued b} the 
bureau, and (5) a few specific pieces of contemporaiy quackerv 
Council on Medical Education and Hospitals (1) 
Reliable information about medical education licensure, rcci- 
procit}, hospitals postgraduate courses accredited internships 
and approved laboratories (2) displa} of colored maps and 
charts showing data regarding progress of medical education 
and development of hospitals (3) pamphlets on medical educa¬ 
tion hospitals and schools of nursing, (4) the Amencan 
Medical Associations Hospital Register, (5) progress in the 
surve} of radiologic laboratones 
Bureau of Health and Public Instruction Exhibit 
of (1) charts and posters of the health education senes, of 
infant welfare series and some of the prize posters of the 
Hygeia contest, (2) pamphlets showing cooperative work of 
National Education Assoaation and the bureau (3) Manual 
of Suggestions for the Conduct of Penodic Health Examina¬ 
tions ' and the blanks prepared b} the bureau for the conduct 
of the examinations to which particular attention wall be called 
(4) publications of the bureau for the medical and health educa¬ 
tion of the public. 
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Bureau of Legal JiIedicine and Legislation Posters 
shouing: actnities of the bureau, extent of medical defense 
actiMties of constituent associations, status of Ije legislation, 
states having basic science requirements, states havang annual 
registration requirement, states providing for eugenic steriliza¬ 
tion of the feebleminded 

American Medical Association Lidrarv Graphic 
demonstration by charts and posters of the various services 
rendered by the librarv to the individual phjsician An exhibit 
of tlie Quarterlv Cumulative Index Medicus, specimens 
illustrating the reference service, samples of package libraries 
and periodical lending service 

Council on Phvsical Tiierapv Posters, apparatus and 
charts demonstrating the fact that phjsical therapy is not a 
separate and distinct therapy but a valuable adjunct to proper 
surgical and medical care, and also the fact that, for its effective 
use, scientific Knowledge on the part of the practitioner is 
necessarj 

In addition to this cxliibit, a senes of conferences on phjsical 
therapy will be held under the auspices of the Council Mem¬ 
bers of the Council will preside at tliese meetings, which will 
be informal and designed to be instructive to the average 
general practitioner rather than to the specialist 

The following tentative schedule of conferences indicates the 
scope of these meetings 


Mondaj June 23 

10 00 to 11 00 a m 

11 00 to 12 00 ^oon 

1 00 to 3 00 p m 

3 00 to 4 00 p ra 

4 00 to 5 00 p m 

Tuesday June 24 

10 00 to 11 00 a TIL 

11 00 to 12 00 Noon 

1 00 to 3 00 p m 

3 00 to 5 00 p HL 


Therapeutic Exercise Richard Dfliehunt 
Demonstraticra of 7*hcrapeutic Exercise J S 
Coulter 

Mas<ipe Its EffccM and Indications J S 
Coulter 

■Muscle Reeducation R B Osgood. 
Demonstration of Muscle Reeducation J S 
Coulter 

Phrsical Fakes and Frauds H B Williams 
Pathologic Effects of Improper Use of Physi 
cal Therapy A S \S arthin 
Sources of Radiation and Methods of Mea 
surcraent W W Coblentx 
UltraMolet Therapy George Miller MacKce 


Wednesday June 25 
10 00 to 12 00 Noon 

1 00 to 2 00 p m 

2 00 to 3 00 p ra 

3 00 to 5 00 p nL 


Thursday June 26 
10 00 to 12 00 Noon 

1 00 to 3 00 p m 
3 00 to 5 00 p ra 


Roentgen Therapy Francis Carter ^\ood 
Occupational Thcrapv H E 
"Motion Picture on (Occupational Therapy 
Mistakes The Result of the Use or the Lack 
of Use of Physical Therapy H E, iloci 
R B Dillehunt R. B Osgood 


Heat Its Physiologic Effects and Therapcatic 
Application Ralph Pemberton 
Radium Thcrap/ A U Desjardins 
Physical Pnnaples Underlnng Dialhenny 
H J Holmqucst 


Awards 

There will be two classes of awards, consisting each of (a) a 
gold medal, (I?) a silver medal, (c) a bronze medal and (d) three 
certificates of merit 

Noth —The special (subsidized) exhibits (Fresh Patholog) 
Exhibit, Fracture Exhibit, Demonstration of Biochemical Diag 
nostic Methods and Varicose Veins Exhibit) and the exhibits 
of the headquarters of the American Medical Association are 
not open to awards 

Class I 

Awards m class I are made for exJiibits of individual investi 
gallons which are judged on basis of originality and excellence 
of presentation. 

Class II 

Awards m class II arc made for exhibits which do not 
exemplify purely experimental studies, which arc judged on tlie 
basis of the excellence of correlating facts and excellence of 
presentation 

Medals are awarded only to individuals A special certificate 
of merit will be awarded to the best educational exhibit m the 
Educational Gassification (this includes exhibits by national 
societies etc ) 

The jury on awards will be composed of seven persons It 
will make the decisions on Wednesday The names of the jury 
will not be av^ailablc until after the decisions have been published 


PRELIMINARY PROGRAM OF THE SCIENTIFIC ASSEMBLY 


PROGRAM OF THE OPENING GENERAL 
MEETING 

Auditorium of Masonic Temple, Tuesday, June 24, 

8 p m 

ilusic. 

Call to Order by the President, Malcolm L Harris, 
Chicago 

Invocation. Rev John McNichols, President of the 
Unnersitj of Detroit 

Address Hon Fred W Green, Governor of Michigan 

Address Hon Charles Bowles Major of Detroit 

Address of Welcome J D Brook, President of the Mich 
igan State Medical Societv 

Address of Welcome. Andrew S Brunk, President of the 
Wajme Countj Medical Societj 

Announcements Rollin H Stevens, Chairman, Local 
Committee on Arrangements 

Music. 

Introduction and Installation of President-Elect William 
Gerrv Morgan, Washington D C 

Address William Gerrv Morgan 

Presentation of Medals to Past Presidents L B Heckel, 
Chairman of the Board of Trustees 

Music. 


THE PROGRAMS OF THE SECTIONS 
Outline of the Scientific Proceedings—The Preliminary 
Program and the Official Program 
The following papers are announced to be read before the 
various sections The order here is not necessarilj the order 
that will be followed m the Offiaal Program nor is the list 
complete. The Official Program wall be similar to those issued 
m prenous jears, and will contain the final pro^m of each 
section with abstracts of the papers, as well as lists of com¬ 


mittees program of the Opemng General Meeting, list of enter¬ 
tainments map of Detroit, and other information To prevent 
misunderstandings and protect the interest of advertisers it is 
here announced that this Official Program will contain no 
advertisements It is copjrighted bj the American Medical 
Association and will not be distnbuted before the session. A 
copj wall be given to each Fellow on registration 


SECTION ON PRACTICE OF MEDICINE 
meets in auditorium of masonic temple 


OFFICERS OF SECTION 
Chairman— Ernest E Irons, Chicago 
Vice Chairman—^W R. Houston, Augusta, Ga 
Secretarj— Reginald Fitz Boston 

ENCCutue Committee— James E Paullin Jr, Atlanta Ga , 
Russell L Cecil, New York, Ernest E Irons, Qiicago 


Wednesday, June 25—2 p m 
l\trophj of the Liver Due to Cinchophen Preparations 

M A Rabinowitz, Brookljn, 
Phe Orthopedic Aspects of Chronic Arthritis (Lantern Demon 
stration) Robert B Osgood Boston. 

HjqxithjToidism E M Warfield Milw'aukee 

rhe Chmcal Signs of Heart Disease, with Particular Reference 
to Etiologj J B Herrick Cffiicago 

rhe Relationship of Blood Vessels in the Heart Valves to 
EndocardiUs (Lantern Demonstration) 

J T Wearn, Cleveland 

rhe Progressive Nature of Cardiac Failure , „ ~ „ 

C Sidnev Bupwell Rashvillc, Tenn. 

Contributions of Jifedical Alen to Surgical Progress 

iir T xr.-es AliniL 


Thursday, June 26—2 p m. 

The Significance of Alensfrual Disturbance Durrig the Scconi 
Decade Its Cause Remote Results and Treatmcn 
(Lantern Demonstration) 

CiivRLES H Law RE cE, Jr., Boston. 
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The Treatment of Pneumonia O W Bethea, New Orleans 
Chairman’s Address Ernest E. Irons Chicago 

The Medieal Aspects of Spinal Cord Tumors (Lantern Demon¬ 
stration) Henry W Woltman Rochester, Minn. 

AgranulocjTic Angina (Lantern Demonstration) 

Stewart R Roberts, Atlanta, Ga, and R R Kracke, 
Decatur, Ga 

The Qassification and Treatment of Secondary Anemias (Lan¬ 
tern Demonstration) Hilding Berglu>T), Minneapolis 
Oinical Syndromes That Include Achlorhydria. 

James S McLester, Birmingham, Ala 

Friday, June 27—2 p m 
Election of Officers 

The Treatment of Malaria, with Some Reference to Recently 
Promoted New Rem^ies C C Bass, New Orleans 
The Mechamsm of Physical Signs (Lantern and Motion Pic¬ 
ture Demonstration) Chevalier Jackson, Philadelphia. 
Internal Dramage in Pulmonary Suppuration (Lantern Demon¬ 
stration) W B Faulkner, Jr , San Francisco 

The Frank Billings Lecture The Present Status of Nonspecific 
Therapy Joseph L Miller, Chicago 

The End Results of the Medical Treatment of Peptic Ulcer 

R. C Brown, Chicago 

Dietary Facts, Fads and Fancies 

Willard J Stone, Pasadena, Calif 
The Present Economic Status of One Hundred Diabetic 
Patients Before and After Treatment 

_ B D Bowen, Buffalo 


SECTION ON SURGERY, GENERAL 
AND ABDOMINAL 

MEETS IN consistory CATHEDRAL OF MASONIC TEMPLE 

OFFICERS OF SECTION 
Chan-man— Frank H Lahey, Boston 
Vice Chairman— Thomas G Orr Kansas City, Mo 
Secretary— Fred W Rankin, Rochester, Minn 
Executive Committee— J Shelton Horsley Richmond, Va 
Donald C Balfour, Rochester, Minn , Frank H Lahey, 
Boston. 

Wednesday, June 25—9 a m. 

Pentomtis An Expenmental Study of Healing in the Peri¬ 
toneum and the Therapeutic Effect of Ammotic Fluid 
Concentrate (Lantern Demonstration) 

Harold M Trusler, Indianapolis 
Discussion to be opened by W D Gatch, Indianapolis, 
and James F Percy Los Angeles 
Venoclysis The Descriphon of a Method of Supplying Nutri¬ 
tion Fluids or Medication Through a Medium of Physio¬ 
logic Solutions by Continuous Intravenous Administration 
(Lantern Demonstration) 

G A Hendon, Louisville, Ky 
Discussion to be opened by Lucian H Landrv, New 
Orleans, and H K. Shawan Detroit 
The Indications and Results of Conservative Operations on 
the Kidney (Lantern Demonstration) 

Waltman Walters, Rochester, Minn 
Discussion to be opened by H G Bugbee New York, 
and H W Plaggemeter Detroit 
Nontuberculous Pulmonary Suppuration Clinical Types and 
Their Treatment (Lantern Demonstration) 

John Alexander, Ann Arbor, Mich 
Postoperative Pulmonary Hypoventilation Factors Concerned 
in Its Production An Experimental and Clinical Study 
(Lantern Demonstration) 

Richard H Overholt, Philadelphia 
Discussion on papers of Drs Alexander and Over- 
holt to be opened by George P Muller Phila¬ 
delphia Carl A Hedblom, Chicago, and Carl R 
Steinke, Akron Ohio 

Pcriartcnal Sympathectomy (Lantern Demonstration) 

Bertram M Bernheim, Baltimore 
Discussion to be opened by Barxev Brooks Nashvnlle, 
Tenn and James F Mitchell, Washington, D C. 
Adenoma of the Parathyroid (Lantern Demonstration) 

C G Tolaxd, Los Angeles 
Intrathoraac Goiter (Lantern Demonstration) 

George M Curtis Chicago 
Discussion on papers of Drs Tolaxd and Curtis to be 
opened bv Russell M Wilder Chicago, Howard 
M Clute, Boston, and Archibald D IiIcAlpine, 
Detroit 


Taylor’s Hemilaminectomy for Removal of Spinal Cord 
Tumors (Lantern Deraonstrahon) 

Bvron Stookey, New \ork 
Discussion to be opened by Temple Fav, Philadelphia, 
and Charles E Dow man, Atlanta, Ga. 

Thursday, June 26—9 a m 

Chairman's Address The Treatment of Gastnc and Duodenal 
Ulcer (Lantern Demonstration) 

Frank H Lahev, Boston 
The Use of Avertm in Anesthesia (Lantern Demonstration) 

Arthur M Shiplev, Baltimore 
Discussion to be opened by S Griffith Davis, Balti¬ 
more, and John S Lundy, Rochester, Minn 
Sarcoma of Bone Dean Lewis, Baltimore 

Discussion to be opened by Anatole Kolodny, klar- 
shalltovvn, Iowa, and Robert Cofield, Cincinnati 
The Sequelae of Biliary Tract Infection 

John B Deaver Philadelphia 
Discussion to be opened by W D Haggard, Nashville, 
Tenn., and Clark D Brooks Detroit 
SiilPOSIUM ON JAUNDICE 
Stone in the Ampulla of Vater (Lantern Demonstration) 

E Starr Judd, Rochester, Minn 
Relation of the Spleen to Jaundice 

R L Payne, Norfolk, Va 
The Clinical Significance of Jaundice 

M A Blankenhorn, Cleveland 
Physiologic Disturbances Incident to Jaundice (Lantern Dem¬ 
onstration) A C Ivy, Queago 

Discussion on papers of Drs Judd, Payne Blanken¬ 
horn and Ivy to be opened by F C Mann Roch¬ 
ester, Minn. Angus McLean, Detroit and Onis H 
Horrall, Chicago 

Friday, June 27—9 a m 
Election of Officers 

Plastic Repair of Inguinal Hernia (Lantern Demonstration) 

Joseph A Pettit, Portland, Ore 
Discussion to be opened by E B McDaniel, Portland, 
Ore, and Henry J Vanden Berg, Grand Rapids, 
Mich 

The Problem of Tumors of the Breast as Seen by the General 
Practitioner and the (General Surgeon 

Arthur Dean Bevan Chicago 
The Use of Radium and High Voltage Roentgen Therapy in 
Conjunction with Radical Operation for Cancer of the 
Breast Hugh H Trout Roanoke Va 

Discussion on papers of Drs Bevan and Trout to be 
opened by D B Phemister, Chicago, Joseph C 
Bloodgood, Baltimore, Robert B Greenough, 
Boston, and George E Pfahler, Philadelphia 
The Combined Abdominoperineal Operation for Cancer of the 
Rectum Further Report T E Jones, Develaiid 
Discussion to be opened by Louis J Hirschman, 
Detroit and Curtice Rosser, Dallas, Texas 
The Ten Years' Qinical Experience and End Result of Sub¬ 
total Gastnc Resection for Duodenal Ulcer (Lantern 
Demonstration) A A Strauss Chicago 

The Incidence of Hemorrhage in Perforated Duodenal and 
Gastnc Ulcers (Lantern Demonstration) 

Moses Behrend, Philadelphia. 
Discussion on papers of Drs Strauss and Behrend to 
be opened by Donald C Balfour, Rochester, Minn , 
R Donaldson McClure Detroit, Richard Lewi- 
soHN New York, and Addison G Brexizer, CJiar- 
lotte N C 

Fracture of Upper End of Humerus (Lantern Demonstration) 

Donald Gordon, New York 
Dislocation at the Shoulder (to Include Fracture) (Lantern 
Demonstration) Clay Ray Murray, New York 

Discussion on papers of Drs Gordon and Murray to 
be opened by William Darrach New York, T 
Turner Thomas, Philadelphia Eslie Asbury, Cin¬ 
cinnati, and Voigt Mooney, Pittsburgh 


SECTION ON OBSTETRICS, GYNECOLOGY 
AND ABDOMINAL SURGERY 
meets in consistory cathedral of masonic temple 
OFFICERS OF SECTION 
Chairman—J C. Masson, Rochester Minn 
Vice Chairman— Raymond E. Watkins, Portland, Ore 
Secretary —Fred L Adair, Chicago 

Executive Committee—J C Litzenberc Minneapolis Carl 
Henry Davis, Milwaukee, J C Masson, Rochester Minn 
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Wednesday, June 25—2 p m. 

Konmalignant isodiilcs of llie Breast (Lantern Demonstration) 

Liii\nK P PAitUAK, New York 
Alammarj Glands of tlic Pregnant Albino Pat Depmed of 
,, , ^ Paffl'n E John A Uuner, Minneapolis 

Malignant Chorionepitlielioma Uteri (lantern Demonstration) 
HnNR\ Schmitz and luii lm Huhfr, Chicago 
Endometriosis A Re\ie\\ of the Clinical Aspects (Lantern 
Demonstration) R A Kimiiroui ii, Jr , Philadelphia 
E\tra-Utcrme Pregnanej A Stude of One Hundred and 
Si't>-Sc\cn Cases (Lantern Demonstration) 

CiiAHirs A BriiNta, Philadelphia 
Role of the Positiee Wassermann Reaction in Gjnccologic 
Surgerj (Lantern Demonstration) 

IfwisC Schfffes, Philadelphia 
Occlusions of the Lumen of the Eallopian Tubes (Lantern 
Demonstration) Rwmond E W \TKI^s, Portland, Ore 

Thursday, June 26—2 p m 

Chairman’s Address J C M \sson, Rochester, Minn 

^^agmal Trichomoniasis in the Pregnant Woman 

P Brookf Bi iNn, Lfoioiu Goldsteiv and Damd 
H Wenricii, Philadelphia 
The Heart in Pregnancj (Lantern Demonstration) 

William Du^c\^ Rfid, Boston 
Heart Disease and Pregnancy (Lantern Demonstration) 

E L King and G R HERRM\^^, New Orleans 
Peehtis in Pregnanej Cjstometric Conclusions (Lantern 
Demonstration) D K Rose, St Louis 

Prcgnanct and Labor Complicated b> Granuloma Inguinale 
(Lantern Demonstration) 

Llster a Wilson Charleston, S C 
Tuberculosis and Pregnanej A Stude of Pour Hundred and 
Eight 3 -Four Patients (Lantern Demonstration) 

Har\e\ B Mattiifus Brookhn 
Proph>laxis of Puerperal Sepsis (Lantern Demonstration) 

Hvrold a Miller and ^Iaurice E, Hodgdon, Pitts¬ 
burgh 

Friday, June 27—2 p m 
Election of Officers 
Bleeding During the Menopause 

E H Z\\ eifel, Munich, Bae-aria 
The Three Hormone Tests for Earlj Pregnancj A Compara- 
tne Stud> (I-antem Demonstration) 

Ch\rles Mazer and Jacob Hoffman, Philadelphia 
Pupillary Reactions in Pregnant Women (Lantern Demon 
stration) Z Berco\ itz, Andong Qioscn (Korea) 

Endocrine Studies Influence on Human Eertihty (Lantern 
Demonstration) All\n W Rowe, Boston 

Functional Disorders of Menstruation with Remarks on 
Organotherapy Emil No\ak, Baltimore 

Additional Light on the Dysmenorrhea Problem (Lantern 
Demonstration) Norman E JIiller, Iowa City 

Pehic Irradiation in the Child-Bearing Woman. 

Palmer Findles, Omaha 
The Clinical Imestigation of 1 850 Consecutne Hysterectomies 
(Lantern Demonstration) 

Willi \5i D Flllerton and Robert L Faulkner 
Cle\ eland 

Results of \ arious Operations for Prolapsus Uteri (1 154 
(5ases) (Lantern Demonstration) 

\ iRGiL S CoLNSELLER, Rochester, Minn 


SECTION ON OPHTHALMOLOGY 

MEETS IN commanders ASSLUM OF MSSONIC TEMPLE 

OFFICERS OF SECTION 
Chairman—T B Hollow as Philadelphia 
Vice Chairman —Joseph L McCool San Francisco 
Secretary—V illiam C Finnoff Denser 
Executise Committee — Walter B Lsncaster, Boston 

Edssard B Heciel Pittsburgh, T B Hollow as, Phila¬ 
delphia. 

Fellosss are reminded that the meetings of the section will 
be called to order promptly on the hour scheduled for opening 
The formal reading of the papers ssill be omitted as reprints 
of the Iiapers on the program base already been dchsered to 
Fellows 

Each essasast will be gisen ten minutes in sshich to sum- 
manze the points in his paper and introduce the discussion 
(except in the case of fise minute papers) and fise minutes in 
which to close the discussion. 

The Fellows appointed to open the discussion of any' paper 
ssall be allowed ten minutes Subsequent speakers will be lim¬ 
ited to fi4e mmutes 


The papers and all discussions will be pnnfed and bound, 
ininTransactions of the Section on Ophthalmolog 4 for 
i^JU Copies of the Transactions may be obtained at $l.o0 
each, if subscriptions arc sent to The Journal of the 
Americ\\ aIldical AssocitTiON, 535 North Dearborn Street 
Chicago bv July 1, as only enough copies are printed to coyer 
^^^*:^Thons receiycd to the time of going to press 
Fclloyvs are requested to register in the section registration 
uiwk at the entrance. The full name and complete postoffice 
address should be yyrittcn plainly 

Wednesday, June 25—9 a m 
Oiairman’s Address T B Holloway, Philadelphia 

Gonin s Cautery Puncture for Detached Retina Report of 
Three Cases Albert L Brown, Cincinnati 

Discussion to be opened by Sanford R. Gifford, 
Chicago 

Ocular Neuroses An Imporlant Cause of So Called Eyestrain 

George S DERBy, Boston. 
Discussion to be opened by William H Wilmer, Balti 
more. 

Osseous Tumors of the Orbit (Lantern Demonstration) 

Zen \s H Ellis and Hugh S McKeow n, Neyv York 
Discussion to be opened by 4rnold Knapp, Neyv York 
Use of Epinephrine in Progressne Myopia Further Report 

Mever Wiener, St Louis 
Discussion to be opened by EnyyARD Jackson, Demer 
Schonlein Henoch s Purpura yyith Intra Ocular Hemorrhage 
and Intis Report of Case (I antern Demonstration) 

William L Benedict Rochester, Minn 
Discussion to be opened by LyyiRENCET Post, St Louis 
The Age of Patients Operated on for Senile Cataract 

Harr\ S Cradle, Chicago 
Discussion to be opened by IValter R. Parker, Detroit 

Thursday, June 26—9 a m. 

Demonstration Session Exhibition of Neyy Instruments 
and Appliances 

Metastatic Melanoma of Both Eyes Report of Case 

Frederick C Cordes and Warren D Horner, San 
Francisco 

Discussion to be opened by Marv Knight Asbury, 
Cincinnati 

Unrecognized Retinoblastoma and Pseudorctinoblastoma 
Report of Cases (Lantern Demonstration) 

Martin Cohen, Neiv York 
Discussion to be opened by William Zentmaver, 
Philadelphia 

Atypically Situated Sarcoma of the Conjunctiva Report of 
Case HoyyARD McI Morton Minneapolis 

Discussion to be opened bv EnytARD Stieren Pittsburgh. 
Tumors of the Eye and Adnc.xa (Lantern Demonstration) 

E H Car\, Dallas, Texas 
Discussion to be opened by Walter E Camp, Minne 
apohs 

Bacterium Granulosis in Trachoma. 

William C Finnoff and Phillips Tiivceson, Denycr 
Discussion to be opened by Peter K. Olitsky, Neyv 
York 

Trichinosis and Its Ocular Alanifestations (Lantern Demon¬ 
stration) Leland F Carter, Detroit 

Discussion to be opened by E V L Broivn, Chicago 

Friday, June 27—9 a m 
Executive Session 
Election of Officers 

Acute Tuberculous Intis Microscopic Examination of an Eye 
Shoyying This Condition (Lantern Demonstration) 

F H Verhoeff, Boston 
Discussion to be opened by Alan C Woods, Baltimore 
The Eye in the Tuberculous Patient (Lantern Demonstration) 
Michsel Goldenburc and Noah D Fabricant, 
Chicago 

Discussion to be opened by Gerald B Webb, Colorado 
Springs, Colo 

Chronic Antenor Uycitis Clinical Obscryations 

M Beigelman, Los Angeles 
Discussion to be opened by Harvey J Howard 
Sl Louis 

Complete Bilateral Congenital Exterior Ophthalmoplegia and 
Double Ptosis Bilateral Cerebral Cortical Atrophy oi 
the Frontal and Parietal Regions (Encephalograms) A 
Climcal Coraraumcation 

G E de Schweinitz Philadelphia. 
Discussion to be opened by W I Lillie, Rochester, 
Minn 
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Brain Abscess A Resnew of Twenty-Eight Cases, with Com¬ 
ment on the Ophthalmologic Observations (Lantern 
Demonstration) C C Coleman, Richmond, Ya 

Discussion to be opened by Emory Hill, Richmond, Va 
Xanthomatosis or Lipoid Histiocytosis A Report of Ocular 
Observations in Two Cases of Chnstians Sj-ndrome 
A Correlation with Other Ocular Sj-ndromes (Lantern 
Demonstration) Parker Heath, Detroit 

Discussion to be opened bj E C Ellett, Memphis, Term 
Intra-Ocular Blastom>cosis General Considerations (Lantern 
Demonstratipn) Virgil J Schwartz, Minneapolis 
Discussion to be opened by Peter Kronfeld, Chicago 


SECTION ON LARYNGOLOGY, OTOLOGY 
AND RHINOLOGY 

MEETS It COUMAtDERY ASYLUM OF MASOMC TEMPLE 

OFFICERS OF SECTION 
Chairman— Robert C Lykch, New Orleans 
Vice Chairman— ^John B Potts, Omaha 
Secretarj— Gabriel Tucker, Philadelphia 
Executiie Committee— Frank R Spencer, Boulder, Colo 
William V Mullin, Qeveland, Robert C Linch, New 
Orleans 

Wednesday, June 25—2 p itu 
Chairman’s Address Robert C Lynch, New Orleans 

The Management of Fractures Iniolving the Paranasal Sinuses 
(Lantern Demonstration) 

John J Shea, Memphis, Tenn. 
Discussion to be opened by William Davis Gill, San 
Antonio, Texas, J B Naftzger, Sioux Citi, Iowa, 
and Emil Amberg, Detroit 

Osteom>ehtis of the Skull as a Complication of Frontal Sinus 
Infection with Staph)lococcus P)ogenes-Aureus and a 
Review of the Anatomy of the Diploic Veins as a Probable 
Pathway of Dissemination (Lantern Demonstration) 

Fletcher D Woodward, Charlottesville, Va 
Discussion to be opened by Frank R Spencer Boulder 
Colo , Harold I Lillie, Rochester, Minn, and Ross 
Hall Skillern, Philadelphia 

Roentgen Ebtammation of the Paranasal Smuses and Mastoids 
(Lantern Demonstration) 

AmLoLe Granger New Orleans 
Discussion to be opened by Lawrence Reinolds and 
Burt R. Shurly, Detroit 

Use of Iodized Oil in the Diagnosis of Nasal Sinus Conditions 
Further Obsenation (Lantern Demonstration) 

Henry M Goodyear Cinannati 
Discussion to be opened by Arthur W Proetz, 
St Louis, and Robert H Fraser, Battle Creek, Mich 
Gradenigos Syndrome, with a Consideration of Petrositis” 
(Lantern Demonstration) 

H J Profant, Santa Barbara, CaliL 
Discussion to be opened by Hill Hastings, Los Angeles, 
and William B Chamberlin, Qei eland 

Thursday, June 26—2 p m. 

Our Eighteenth Century Method of Treating Suppuratiie 
Otitis Media A Criticism and a Remedi (Lantern 
Demonstration) J A Pratt Minneapolis 

Discussion to be opened by Ira Frank, Chicago, and 
Don M Campbell Detroit 

Brain Abscess as the Otologist s Problem (Lantern Demon¬ 
stration) O Jason Dixon, Kansas Citv Mo 

Discussion to be opened by Rov Bishop Canfield Ann 
Arbor, Mich, and Joseph C Beck, Chicago 
Bacteremia and Acute Throat Infections 

Howard C Ballenger Chicago Mitchell I Rubin, 
Baltimore, and Marie Werner Chicago 
Discussion to be opened b) Samuel Pearlman, Chicago 
Roentgcnolog) of the Upper Respirator) Tract wnth Especial 
Reference to the Lar)Tix (Lantern Demonstration) 

Henry K. Pancoast, Philadelphia. 
Diagnosis of Laiyngcal Disease Laryngoscopic Appearances 
Correlated with Roentgenologic Obseivations (Lantern 
Demonstration) Cheyalier L. Jackson, Philadeljhia. 
Discussion on papers of Drs Pancoast and Jackson 
to be opened b) Preston M Hickey, Ann Arbor, 
Mich,, Samuel Iglauer Cincinnati, Williaji V 
Mullin, Cleicland, and Eugene P Pendergrass 
Philadelphia, 


Problems in Acute Lar)-ngeal Obstruction 

Lyman G Richards, Boston 
Discussion to be opened b\ 'Millard F Arblckle, 
St Louis Simon Jesberg Los Angeles Robert C 
Lynch, New Orleans, and Neil I Bentley, DetroiL 

Friday, June 27—2 p m. 

Election of Officers 

Exhibition of New Instruments and Appliances 

Reports of Coinimttees 

Necrolog) 

George M Coates Philadelphia, Chairman Arthur 
W Proetz Sl Louis Thomas E Carmody Demer 
L)e Legislation. Chevalier Jackson, Philadelphia, Chairman. 
Examining Board in Otolaongolog) 

Joseph C Beck Chicago (Hiairman, Robert C Lynch, 
New Orleans 

Otorhinologic Higiene of Swimming 

H Marshall Taylor, Jacksomille, Fla, Chairman 

The Adult Deaf and the Deafened Child 

Harold M Hays, New York, Chairman 
National Infer-Soaet) on Deafness Preiention 
S)philis of the Mouth and Throat (Lantern Demonstration) 

E G Gill, Roanoke, Va 
Discussion to be opened b) Clement F Theisen 
Alban), N Y, and H Lee Simpson, DetroiL 
Intranasal Obseivations in a Senes of Cases Presenting Ocular 
Lesions Discussion of Intranasal Treatment 

Edwin McGinnis Chicago 
Discussion to be opened b) J E McAskill, Watertown 
N Y '\Valter Robert Parker, Detroit and Harris 
P Mosher Boston. 

Conjugate Deiiation of the Head and E)es Its Value in the 
Diagnosis of Brain Abscess and Lab)Tinthitis (Lantern 
Demonstration) I Leon Meyers Los Angeles 

Discussion to be opened b\ John G Wilson, Chicago, 
Isidore Friesneh, New York, and Louis K. Guggen¬ 
heim, St Louis 

Tonsillectom) in the Treatment of Acute Cemcal Adenitis in 
(^Idren (Lantern Demonstration) 

Harry L Baum, Denser 
Discussion to be opened b) William A. Defnet Detroit 
E, H Cary, Dallas Texas, and H Marshall 
Taylor, Jacksonville, Fla 


SECTION ON DISEASES OF CHILDREN 
meets in auditorium of masonic temple 
OFFICERS OF SECTION 
Chairman— William Weston Columbia, S C 
Vice Chairman—R S Rowland Detroit 
Secretar)—C A Aldrich, Winnetka, Ill 
Executiie Committee— Hugh McCulloch St Louis W A 
Mulherin Augusta, Ga William Weston, Columbia, 
S C 

Tuesday, June 2 ^—1 30 p m 
Pediatric Qimc to be Conducted m the Amphitheater of the 
Harper Hospital b) Thojias B Cooley, Detroit, and 
Clifford G Grllee, Chicago 

■Wednesday, June 25—9 a. m. 

Chairman’s Address A Newer Conception of Nutrition (Lan¬ 
tern Demonstration) 

William Weston Columbia, S C 
Diseases Produced and PreYvnted b) Certain Food Constituents 
Edward Mellanby, Sheffield England 
Pediatric Ps)cholog) Bronson Crothers, Boston 

The Relationship of the Pediatnaan to the PsichiatnsL 

John E Anderson, Minneapolis 
Speaal PsYchiatnc Problems in Childhood 

Esther Loring Richards, Baltimore 
Ketogenic Diet Treatment in Epileps) (Lantern Demonstra¬ 
tion) Henry F Helmholz, Rochester, Minn, 

Thursday, June 26—9 a. no, 

JOlXT MEETING WITH SECTION ON PREY ENTTV E AND 
INDUSTRIAL MEDICINE AND PUBLIC HEALTH 
The WTiite House Conference 

Samuei McC Hamill Philadelphia 
Discussion to be opened b) Clifford G Grllee, 
Chicago 
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The White House Conference 

Hu( II S CuMMi\r WTsIiingrton D C 
Discussion to be opened b\ Ghohoe H UirtLon, Boston 
The Recurrent Incidence of Rcspiritorj Infections of Child¬ 
hood (Lnnteni Dcmonslrition) 

C C IiIcLrvN, Birnnnglnm, 
Discussion to be opened In T P Gc\cc\nAcii, Dciner 
A Stud} of Stillbirths mid Ncointal Denths in Boston (Lan 
tern Demonstration) Harold C Stuart, Boston 
Discussion to Ik. opened b} Fred L Admr, Qiicago, 
and Etiifi C Dumiam, New Haicn Conn 
A Comparatue Stndi of One Thousand Tonsillcctomizcd Oiil- 
dren and an 1 (pial Number of Controls Ten Years After 
Operation (I anlcrn Demonstration) 

'\i ntRT D K mstr, Rochester, N Y 
Discussion to be opened b} Hlcii McCulloch, St 
Louis 

The Significance of Adianced Tuberculous Infection in School 
Children (Lantern Demonstration) 

Fur CM- L OriF., Philadelphia 
Discussion to he opened b} Hcnr\ D Ciiauimck, 
Detroit, and J A Miers, Miniieaiiohs 

Friday, June 27—9 a m 
Election of Officers 
Diagnosis and Prognosis in Pediatrics 

John Lo\ett Morse, Boston 
Treatment of Anemia in Qiildren with Intrapcritoneal Iron 
(Lantern Demonstration) 

Clifford G Grui ec and H N Sanford, Oiicago 
Studies m Infant Nutrition (Lantern Denioiistration) 

Jesse R Gerstlei Qncago 
What Babies on the Sclf-Selcclcd Diet Eat (Lanfeni Demon¬ 
stration) Clar \ M Dwis Chicago 

Obscnations Concerning the Relative Significance of Certain 
Factors -Xssociated with the Growth of Bone and Develop 
ment of Rickets (Lantern Demonstration) 

Edvv vrd Ciav Mitchell, Memphis, Tenn 


SECTION ON PHARMACOLOGY AND 
THERAPEUTICS 

meets in blue I odce room five of mvsonic temple 
OFFICERS OF SECTION 
Chairman—C W Edmunds Ann Arbor Mieh 
Viee Chairman— Russell M Wilder, Qiieago 
Secretarj— Robert L Lev'\, New 'Vork 
ENecutivc Committee— Roger I Lee Boston N M Keith, 
Roehester, Ivliiin , C W Edmunds Ann Arbor Mich 

Wednesday, June 25 —9 a m 
The Treatment of Primar} (Essential) H>pertcnsion 

Soma Weiss and Lawrence B Ellis, Boston 
The Use of Bismutli Subnitrate in the Treatment of Hjper- 
tension (Lantern Demonstration) 

Edward J Stieglitz, Chicago 
The Therapeutic Use of Digitalis in Pneumonia (Lantern 
Demonstration) 

John Henry Wvckoff Jr, New York 
Studies of Digitalis Hicrapy in Ambulator} Cardiac Patients 
(Lanteni Demonstration) Harrv Gold New York 
The Use of Mechanical Measures in the Treatment of Obsti¬ 
nate Edema (Lantern Demonstration) 

Paul D White and Edward F Bland Boston 
Irregularities of the Heart Under Chloroform and Tlicir 
Dependence on the S}mpathetic Nervous System (Lan¬ 
tern Demonstration) 

George R. Brow, Montreal, Canada 

Thursday, June 26—9 a ra. 

Chairmans Address C W Edmunds 4iiii Arbor Mich 
Newer Remedies in the Treatment of Pernicious Anemia (Lan 
tern Demonstration) 

CvRLS C Sturgis and Rvphvel Is vacs, Ann Arbor, 
Llich 

An Evaluation of Clinical Results m the Treatment of Sec- 
ondarv Tvpes of Anemia 

H Z Giffin and C H Y vtkins Rochester Minn 
A Studv of Pneumococcus Type I Pneumonia with Especial 
Reference to Specific Therapy (Lantern Demonstration) 
Rlssell L Cecil and Norman H Plummer, New 
Y ork. 

Phvsiologic Aspects of Opium Addiction m i j , , 

^ Arthur B Light, Philadelphia 


Treatment of Drug Addiction fLantem Demonstration) 
c; , , , , Alexander Lambert, Lew \orL 

bulphemoglobmemia (Lantern Demonstration) 

G A Harrop, Jr, and R L. Y’'aterfield, Baltimore 

Friday, June 27—9 a m. 

Election of Officers 

Unusual Reactions Following the Use of Foreign Protein 
(Typhoid Vaccine) Intravenously (Lantern Demonstra 
tion) Philip S Hench, Rochester Alinn. 

Studies of the Common Cold (Lantern Demonstration) 

Gerald S Shiblev and A R. Dochez Lew AorL 
The Hormones of the Anterior Lobe of the Hvpophvsis (Lan 
tern or Itfotion Picture Demonstration) 

H B Van Dvke and Zonja \Vallen Lvwrence, 
Chicago 

The Actions of Svaiephrm as Compared wnth Epincphniie and 
Related Amines Pharmacologic and Qinical Studit> 
(Lantern Demonstration) 

Af L T VINTER San Franasco 
ProphvlaNis in Allergic Diseases, with Espeaal Reference to 
Bronchial Asthma _ Leon Unger, Chicago 


SECTION ON PATHOLOGY AND 
PHYSIOLOGY 

MEETS IN BLUE LODGE ROOM FIV E OF MASONIC TEMPLE 

OFFICERS OF SECTION 
Chairman—A H Svnford, Rochester, Minn 
\ ice Qiaimian—A C Ivw, Oiicago 
Secretary—J J Moore, Diicago 

E\ccutive Committee—H R AVahl Kansas Citv Kan., AI H 
Rees, Denver A H Sanford, Rochester Minn 

Wednesday, June 25—2 p m 
Thg Diagnosis of Cancer (Lantern Demonstration) 

Francis Cvrter Wood, New Y'orl 
The Patliology of Svphilis 

A. S AVarthin Ann Arbor MicI 
Diseases of Lungs and Blood A''esscls 

M C AYinternitz New Haven Com 
The Relation of Nephritis to Cardiovascular Disease (Lanter 
Demonstration) AATlliam Ophuls San Francisct 

Thursday, June 26—2 p m 
Qiairman’s Address Role of the Clinical Pathologist 

A H Sanford Roclicsler Mum 
Sudden Death Associated with Brain Cysts (Lantern Demon 
stration) Leila Chvrlton Knon, New York 

Principles of Prognosis in Cancer (Lantern Demonstration) 
AVilliam Carpenter AIacCartv Rochester Afiim 
Small Cell Carcinoma of the Lung (Lantern Demonstration) 
Howard T Karsner, Cleveland, and Otto Saphir 
Chicago 

Studies m Expenmental Fat Necrosis (Lantern Demonstration) 
M Pinson Nevl and AIv\ Af Ellis Columbia AIo 
(Comparative Histologic and Biologic Studv of Lymph Glands 
from Syphilitic Patients (Lantern Demonstration) 

Eli R. Saleebv and Sigmund S Greenbvum 
Philadelphia 

(Characteristics and Pathology of Human Intestinal Protozoa 
(Lantern and Alotion Picture Demonstration) 

John A^ Bvrrovv, Los Angeles 


Friday, June 27—2 p m. 


Election of Officers 

The Uses and Limitation of Skin Tests m Allergy 

SvMUEL M Feinberc, Chicago 
The Reaction of the Contents of the Gastro-Intcstmal Tract 
(Lantern Demonstration) 

F C Mann Rochester, Jfinn. 


Anabolic Nutnhon (Lantern Demonstration) 

Francis Lowell Burnett Boston 
’ntravenous and Intrapcritoneal Administration of AYosterol to 
Normal Dogs (Lantern Demonstration) 

C I Reed Alavwood Id 
Chemical Studies of Alalignant Conditions (Lantern D^on 
stration) Joseph H Roe A\ ashmgton D l- 


"Itrm-ol T^^t^T*minnfmn r»f flip Alhlimitl niohiilin Ratio 


Qninal 


Fluids (Lantern Demonstration) r 

William G E\ton and Anton R- Rose VeuTirL ^ J 
Lltramicroscopic Actmtics of tlie Cells and Strum of Hum^ 
Blood (Motion Picture Demonstration) 

Frank Wright and Albert Zrunek Chica*^®. 
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SECTION ON NERVOUS AND 
MENTAL DISEASES 

meets in blue lodge room one of masonic temple 

OFFICERS OF SECTION 
Chairman— George W Hall, Chicago 
Vice Chairman— Laurence Selling, Portland, Ore 
Secretarj —Walter Freeman, Washington, D C 
Executue Committee— Lewis J Pollock Chicago, John L 
Eckel, Buffalo, George W Hall, Chicago 

Wednesday, June 25—9 a. m. 

The Menace of Mental Factors in Bodily Diseases 

Cornelius C Wholey, Pittsburgh. 
Discussion to be opened by Albert M Barrett, Ann 
Arbor, Mich 

Influence of Emotional Shock on the Gastro-Intestinal Tract 
m the Psychoneuroses George A Moleen Denver 
Discussion to be opened by W H Riley, Battle Creek, 
Mich 

Pennsjlvama’s Application of the Mental Hygiene Program 
J Allen Jackson and Horace V Pike, Danville, Pa 
Discussion to be opened by Winfred Overholser, 
Boston 

Psychiatric Consultation Service Supplied by the State Depart¬ 
ment of Health. 

James L McCartney, Hartford, Conn 
Discussion to be opened by Franklin G Ebaugh, 
Denver 

The Use of Barbiturates in Psycluatry 

W J Bleckw'enn, Madison, Wis 
Herpes Zoster with Varicella Qinicopathologic Study 

R. R McCormick, Endicott, N Y 

Thursday, June 26—9 a m. 

Chairman’s Address George W Hall, Chicago 

Neurologic Features of Carbon Monoxide and Carbon Bisul¬ 
phide Poisoning (Lantern Demonstration) 

Sidney I Schwab, St Louis 
Discussion to be opened by R. P Mackay and Roy R 
Grinker, Chicago 

Peptic and Duodenal Ulcer in Tabes Dorsalis (Lantern Dem¬ 
onstration) 

Edward Livingston Hunt and James R. Lisa New 
York. 

Discussion to be opened by Carl D Camp, Ann Arbor, 
Mich 

Juvenile Dementia Paralytica 

William C Menninger, Topeka, Kan. 
Discussion to be opened by Hans Reese, Madison, Wis, 
and Henry W Woltman and Paul A O Leary, 
Rochester, Minn 

The Cerebral Circulation Clinical Inferences from Experi¬ 
mental Studies H G Wolff, Baltimore 

Discussion to be opened by Stanley Cobb, Boston 
Narcolepsy (Lantern Demonstration) 

Harry A Cave, San Diego, Calif 
Discussion to be opened by R P Mackav, Chicago, 
and T W Brockbank, Washington, D C 
Acute Benign Infectious Myelitis (Lantern Demonstration) 

Irving J Sands Brooklyn 

Friday, June 27—9 a m. 

Election of Officers 

SyTihihsI?) of the Oculomotor Nene (Lantern Demonstration) 

George B Hassin, Chicago 
Discussion to be opened by Leon Cornw all. New York. 
The Treatment of Dementia Paralytica with Hyperpyrexia, 
Produced by Diathermy (Lantern Demonstration) 

Clarence A Netmann, Chicago 
Discussion to be opened by Ralph T Hinton, Elgin, 
Ill, and Henrv G Mehhtens San Francisco 
Malarial Tlierapy in Dementia Paralytica. 

H R Unsworth, New Orleans 
Discussion to be opened by J C ^Michael, Itlinneapohs 
Thomas Charles Smith, Battle Creek, Mich., and 
T J Heldt Detroit 

Localizing Diagnosis in Brain Tumor Phenomena That May 
Be Misleading 

Charles E Dow man and William A. Smith 
Atlanta Ga ’ 

Discussion to be opened b\ Ernest Sachs St Louis 
and Max M Peet, Ann Arbor, Mich ’ 


Treatment of Intermittent Oaudicabon wuth HyTierpyrexia 
Produced by Baths (Lantern Demonstration) 

Henry G Mehrtens and P S Pouppirt, San 
Francisco 

The Use of the Ketogenic and High Fat Regimen in Migraine 
(Lantern Demonstration) 

Clifford Barborka, Rochester, Minn 
Histologic Studies of the Brain in Cases of Fatal Head 
Injury I Preliminary Report (Lantern Demonstration) 
Carl W Rand, Los Angeles 


SECTION ON DERMATOLOGY AND 
SYPHILOLOGY 

meets in blue lodge room four of masonic temple 
OFFICERS OF SECTION 
Chairman— William H Guy, Pittsburgh 
Vice Chairman —Hiram E Miller San Francisco 
Secretary— Francis E Senear Chicago 
Executive Committee —Udo J Wile, Ann Arbor Mich Jay 
F Schamberg, Philadelphia, William H Guy, Pittsburgh 

Wednesday, June 25—9 a m. 

Chairman’s Address Qinical Impressions and Facts with 
Particular Reference to Neurosyphilis (Lantern Dem¬ 
onstration) William H Guy, Pittsburgh 

Prognosis and Treatment of Late Asymptomatic Neurosyphilis 
(Lantern Demonstration) 

Joseph Earle Moore and H H Hopkins, Baltimore 
Discussion to be opened by Udo J Wile Ann Arbor, 
Mich 

Syphilis of the Central Nervous System in Infants and Children 
(Lantern Demonstration) 

Charles C Dennie, Kansas City Mo 
Discussion to be epened by Paul A O Leary, Rocli- 
ester, Minn 

Treatment of Prenatal Syphilis (Lantern Demonstration) 

Udo J Wile and Joseph SV Shaw, Ann Arbor klich 
Discussion to be opened by Carroll S Wright, 
Philadelphia 

Chemotherapeutic Studies Concerning the Penetration of 
Organic Compounds of Arsenic into the Cerebrospinal 
System (Lantern Demonstration) 

George W Raiziss and M Severac, Philadelphia 
Discussion to be opened by John H Stokes, Phila¬ 
delphia 

Five Years Results m the Use of Bismuth Arsphenamine 
Sulphoiiate (Bismarsen) 

John H Stokes, Thomas H Miller and Herman 
Beerman, Philadelphia 

Discussion to be opened by George W Raiziss, 
Philadelphia. 

Generalized Argyria Following the Use of Silver Arsphenamine 
(Lantern Demonstration) Leo Spiegel, New York 
Discussion to be opened by Joseph Earle Moore, 
Baltimore. 

Some Observations on the Virulence of Spirochaeta Pallida m 
Culture (Lantern Demonstration) 

John A Gammel and E. E Ecker, Oeveland 
Discussion to be opened by John A Kolmer, Phila¬ 
delphia. 

Thursday, June 26—9 a m 

Mycetoma (Madura Foot) Report of Case m a Natue 
Georgian (Lantern Demonstration) 

Jack W Jones and Herbert S Alden Atlanta Ga 
Discussion to be opened by Frederick D Weidman, 
Philadelphia 

Esophylaxis Oscar Ley in. New York 

Eo’^rose Pigmentaire Pen-Buccal 

Oliyer S Ormsby and Michael Ebert, Chicago 
Surgery in the Practice of Dermatology 

Georgf kl MacKee and Merlin J Stone New YorL 
Discussion to be opened by Fred Wise, Neiv York. 

A Skin Disease Caused by Bites of the Tropical Rat Mite 
Liponyssus Bacoti Hirst. ’ 

Bedford Shelmire and W E Dove, Dallas, TeNas 
Discussion to be opened by Clark W Finnerud 
Oiicago ’ 

Toilet Water Dermatitis (with Espeaal Reference to ‘ Berlock” 
Dermatitis) 

John E. Lane and M J Strauss, New Haven, Conn 
Lyrnphatic Leukemia with Generalized Follicular Eruption of 
Tuberculomatous Architecture (Lantern Demonstration) 
George J Busman and Arthur R. Woodburne, 
Pittsburgh. 
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flare-up. Bronchodilators, as anti spasmodics, aminophyllin. wcttinjr 
agents and mucous digestants have been used frequently in recent vears 
in our hospital. The most common plan has been a combination of 
aerosols as Isuprel aerolone and Alevaire, in equal parts, either bv a 
No. 40 De Vilbiss nebulizer, or with intermittent positive pressure o.xvgen 
apparatus of the Monaghan type. Aminophyllin (0.25-0.5 gm.) intra¬ 
venously is often life saving. Abdominal pads and binders or pneumo¬ 
peritoneum^ to elevate the diaphragm, with the hope of increasing the 
bellows action and augmenting the vital capacity may sometimes help. 
Most of our patients receive instruction in diaphragmatic breathing 
exercises, to increase the efficiency of the abdominal bellows.’® All of 


these measures seem to add to longevity and postpone complications. 
Industrial safeguards which are being more and more applied should 
be advocated as they will, in time, tend to reduce the incidence of pneu¬ 
moconiosis and subsequent fibrosis. We have found potassium iodide in 
a saturated solution, carefully administered in gradually increased dosage 


to produce rather marked symptomatic relief in a large number of pa¬ 
tients, particularly those with an allergic bronchitis component. Adrenal 
cortical steroids are apparently of some value in those allergic patients 
with eosinophilia, and prednisone or prednisilone would be preferable to 
cortisone or hydracortisone because of the decreased tendency to salt 
and fluid retention and potassium excretion. 


Cardiovascular Procedure 

Management of cardiac complications has largely been directed toward 
an attempt to correct myocardial failure. Venesection with blood letting 
until the hemoglobin is 13 gm. and the hematocrit is below 50, is usually 
beneficial. Digitalis, when indicated by clinical signs of failure with 
increased venous pressure is of value, and its efficacy may tend to vary 
directly with the extent to which ischemic myocardial changes complicate 
the picture. Mercurial diuretics are of value in reducing the hyper¬ 
volemia of heart failure. Diamox has been most commonly used in these 
patients, because of the well known complication of respiratory acidosi.s 
and elevated CO-..” We have used 250 to 500 mgs. of diamox every day 
or evez'j^ other day, adjusting the dosage to the individual requirements. 
Reduction of the blood volume in acute episodes with phlebotomy hiis 
rarelj’’ been necessary, and should be done carefully. In hypervmlemic 
pol 3 '’cythemic patients 500 cc. is usuallj’’ sufficient to bring the hemoglobin 
to 12-13 gm. and the hematocrit to 45 to 50 gm. 

In addition to these rather specific measures, we have advocated reduc¬ 
tion of activity to reduce oxygen requirements of the tissues and a seda¬ 
tive as phenobarbital in moderate doses by mouth which seemingly has 
been of aid. RecentljL the use of radio Iodine Imi in euthyroid patients 
has been advocated, in an effort to reduce metabolic needs by intentionally 
inducing a hypothyroid state. It would seem preferable to use drugs of a 
temporary antithvroid type, as propyl-thiouracil or tapezol. These agent.‘> 
have been used to a limited e.xtent, and the therapy .seems to be of some 
definite value. We have felt that the relatively heroic iodine de.struction of 
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thyroid tissue should be reserved for the most severe cases, at least until 
further studies make optimal dosage a more predictable quantity. 

Finally, we must briefly mention the psychotherapeutic aspect of this 
disease, which, in common with other chronic, progressive conditions, 
continues to be a significant feature from the patient’s point of view at 
any rate. An aggressive, confident, or optimistic attitude by the doctor 
must be an integral part of the successful management of these un¬ 
fortunate victims. 

The adoption of a nihilistic attitude by the physician, can contribute 
as much to a patient’s decline as any other factor. 

Discussion 

In these studies we have been impressed with the frequency of the 
insidiously developing pulmonary disease in patients in the wake of re¬ 
current bronchitis. Patients are asjTnptomatic between attacks for 20 
to 30 years because of the great 20 fold i-eserve of the lungs during the 
first phase of the disease.’- The subsequent development of chronic 
hypertensive coronary artery heart disease or chronic valvular disease, 
may obscure the signs of predominant right heart enlargement. Under 
these circumstances, the pulmonary condition is often subclinical and 
overlooked until an acute respiratory infection precipitates symptoms. 

It is certainly advantageous to the patient to have had a potential or 
a subclinical diagnosis prophetically made in the first phase by a wise 
and cautious physician, before symptoms of pulmonary origin develop, 
for then long postponement may be accomplished. Every recurrent or 
chronic cough, every asthmatic attack especially with increasing residual 
air in the lung, gradual decrease of exercise tolerance and fatigability, 
should suggest developing emphysema in the middle aged man. 

The respiratory dead space increasing more rapidly than normal with 
aging, causes the second phase of symptoms to progress more rapidly 
over a period of five to eight years. The chest expansion and movement 
of the lung borders decrease, the timed vital capacity drops off as the 
residual air volume increases and the anteroposterior diameter increases 
slowly, almost imperceptibly. The electrocardiographic signs of right 
axis deviation, SI increasing, PII and especially Vi shai’pening and R 
developing in VI, V2 and V3, and S over the left precordium appear late. 
Vectorcardiography, and radiological studies help in the detection of 
early or slight right cardiac enlargement. 

In the third 'phase, a heart disease of pulmonary origin, symptoms and 
signs of myocardial failure, appear and threaten dissolution within a few 
years. The development of pulmonary hypertension and polycythemia 
adds to the loudness and splitting of the P2 sound and gradually leads 
to the appearance of signs of right heart failure, engorged neck veins, 
cyanosis, enlarged liver, ascites, and edema, all of which are rather late 
findings. Supportive treatment, coronary vasodilators, and cardiac tonics 
are usually effective, for a time at least, even in this stage of chronic 
pulmonary disease. 

However, the diagnosis and the developing cardiopulmonary process 
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should be made in its incipiency long before symptoms develop and steps 
taken to postpone the progression by prompt early vigorous treatment 
of the pulmonary condition. Unfortunately, the majority of patients do 
not present themselves until the disease is far advanced. We must be 
alert to the facts that every worker in a dusty trade, everv asthmatic 
patient, every person with recurrent bronchitis, bronchiectasis, fibrosing 
tuberculosis, pneumonitis, sarcoidosis, bronchopulmonary disease of 
spirochetal, paiasitic a protozoal origin, repeated spvciys of pulmonary 
embolism^^ or cystic disease of the lung ma 5 '^ develop primary cor 
pulmonale. 


Secondary cor pulmonale results from capillary engorgement, alveolar 
edema in valvular disease as develops in mitral stenosis and in Eisen- 
mengers complex or pulmonary valvular disease. It is necessary to rule 
out the presence of signs of constrictive pericarditis, or valvular disease 
and coronary artery lesions which may be obscured by progressive 
emphysema,and masquerade as heart disease of pulmonary origin. 


SUMMARY 

1. Criteria for definite, pui-e, chi*onic cor pulmonale have been set 
down and 51 patients who meet these qualifications were studied. By 
far, the greatest incidence is in middle aged white males, though it is 
seen in all ages, both sexes, and in various racial groups. 

2. The electrocardiogram shows the changes rather late, and in general 
was of relatively little value in assessing the degree of cardiac change; 
yet, the ecg. finding may be the first to focus attention on the presence 
of a right ventricular overload. 

3. Detailed blood volume studies Avere done in 17 patients with cor 
pulmonale and six individuals with emphysema, using isotopes I,;ii human 
serum albumin to determine plasma volume, and Cr.-,i for estimation of the 
total red blood cell mass. The emphysema patients were not consistently 
abnormal, but those with definite cor pulmonale showed a variable increase 
of total blood volume, and a consistent increase of red blood cell mas.s. 

4. Follow-up studies after digitalization of patients with failure showed 
decrease in plasma volume invariably, and frequently, a marked inex¬ 
plicable decrease of red blood cell mass. 

5. In management of these patients, we have strongly emphasized the 
importance of prophylaxis, early recognition, and energetic treatment in 
the early phases, even before cardiac changes are manifest. We must 
admit that the patients who have met our criteria represent the most 
advanced and refractory ones. While the long term prognosis is poor, 
current drugs and practices offer the patient comfort, ability to vork, 
and probably a longer life span than was previously possible. 

RESUMEN 

1 Un criterio definido y puro sobre el cor i)ulmonale cronico se ha 
establecido ye se han estudiado 51 enfermos que reunieron las caracteristi- 
cas La mavor incidencia, con mucho, .‘^e encuentra en los hombre.s (le 
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mediana edad, aimque se ve todas las edades en ambos sexos y en varies 
grupos raciales. 

2. El electrocardiograma muestra los canibios mas bien tarde y en gen¬ 
eral fue de escaso valor para estiniar el grado de la altei-acidn cardiaca; 
sin embargo puede ser que EGG por sus cambiossea el primero que llame 
la atencion sobre la presencia de abolsamiento del ventriculo derecho. 

3. Se hicieron estudios detallados de volumen sanguineo en 17 enfermos 
con cor pulmonale y en seis individuos con enfisema, usando seroalbiimina 
marcada con Imi para determinar volumen plasmatico y Cr-51 para la 
estimacion de la masa celular total de eritrocitos. Los enfermos de enfisema 
no fueron siempre anormales pei'o aquellos con cor pulmonale definido 
mostraron un aumento variable en el volumen total sanguineo y consistente 
aumento de la masa celular de eritrocitos. 

4. El seguimiento de los enfermos despues de digitalizacion con desfalle- 
cimiento mostrd decrecimiento de volumen del plasma invariablemente y 
frecuentemente, un inexplicable decrecimiento del volumen celular de eritro¬ 
citos. 

5. En el tratamiento de estos enfei’mos hemos recalcado fuertemente la 
importancia de la profilaxis, descubiumiento I'apido, y tratamiento energico 
de modo temprano aun antes de que haya alteraciones cardiacas. 

Debemos admitir que los enfermos que reunieron las caracteristicas 
segun nuestro criterio representan los mas avanzados y refractarios. 

Si bien el pronostico a la larga es malo, las drogas actuales y los mdtodos 
ofrecen al enfermo confort, capacidad de trabajo y probablemente una 
prolongacion de la vida mayor de lo que era posible antes. 

RESUME 

1. L’auteur a determine les critei'es qui permettent de definir le coeur 
pulmonaire chronique pur, et a etudie 51 malades qui entrent dans cette 
categorie. La frequence la plus grande est de loin celle des individus de 
sexe masculin, de race blanche, moyennement ages, encore que cette af¬ 
fection soit constatee a tous les ages, dans les deux sexes, et chez divers 
groupes raciaux. 

2. L’electrocardiogramme montre des alterations plutot tardives et n’a 
en general que peu de valeur pour determiner I’importance de I’alteration 
cardiaque; toutefois les constatations electrocardiographiques peuvent etre 
les premieres a signaler I’existence d’une anomalies ventriculaire droite. 

3. Des etudes detaillees sur le volume sanguin furent faites chez 17 
malades atteints de coeur pulmonaire, et six attaints d’emphyseme, avec 
determination du volume plasmatique et evaluation de la masse totale des 
globules. Les malades atteints d’emphyseme ne montrerent pas constam- 
ment des anomalies, mais ceux qui etaient atteints de coeur pulmonaire 
montrerent une augmentation variable du volume sanguin total, et une 
augmentation importante de la masse des globules rouges. 

^ 4. Des controles apres traitement des malades par la digitaline suivi 
d’echec, montrerent invariablement une diminution du volume plasmatique 
et frequemment une nette et inexplicable diminution de la masse des 
globules rouges. 
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6 Dans la conduite du traitement de ces maladea, I’auteur insiste forle- 
ment sur I importance de la prophylaxie, de la decouverte precoce de I'af- 
fection et d un traitement energique dans la phase de debMt, avant meme 
que des alterations cardiaques ne se soient manifestees. On doit admettre 
que les malades qui repondent aux criteres que I’aiiteur a proposes rep- 
resentent les cas les plus avances et les plus serieux. Bien que le pronostic 
a longterme soit mauvais, les drogues et medications courantes permettent 
d’offrir au malade un certain bien-etre, la possibilite de travailler, et proba- 
blement une survie plus longue que celle qui etait auparavant possible. 


ZUSAMMENPASSUNG 

1. Es wurden Merkmale iiiedergelegt fiir ein test begrenztes reines 
chronisches cor pulmonale und 51 Kranke untersucht, auf die diese Kenn- 
zeichnung zutraf. Das bei weitem haufigste Vorkommen liegt bei weissen 
Mannern im mittleren Alter, wenngleich man es in jedem Alter, bei beiden 
Geschlechterii und bei verschiedenen Rassen sieht. 

2. Das Elektrocardiogramm zeigt die Veriinderungen ziemlich split und 
erwies sich im allgemeinen als von relativ geringem Wert bei der Bestim- 
mung des Grades der cardialen Veranderung; der EKG-Befund kann den 
ei'sten auf den Brennpunkt gerichteten Augenmerk fiir das Bestehen einer 
tiberbeanspruchung des rechten Ventrikels sein. 

3. Ins Einzelne gehende Untersuchungen der Blutvolumina wurden an 
17 Patienten mit cor pulmonale und 6 Personen mit Emphysem vorgenom- 
men unter Verwendung von mit Iiai markiertem menschlichen Serum-Albu¬ 
min zwecks Bestimmung des Plasma-Volumens und von Gr.-.i zur Abschatz- 
ung der gesamten roten Blutzellmeiige. Die Kranken mit Emphysem waren 
nicht durchweg abnormal, doch zeigten diejenigen mit ausgepragtem cor 
pulmonale eine variable Zunamhe des gesamten Bluvolumens und eine da- 
mit iibereinstimmende Zunahme der roten Blutzellmenge. 

4. Nachuntersuchungen nach Digitalisierung von Kranken mit Versagep 
des Herzens zeigten eine gleichbleibende Abnahme des Plasma-Volumens 
und haufig eine ausgepragte unerklarliche Abnahme der roten Blutzell¬ 
menge. 

5. Hinsichtlich der Behandlung dieser Patienten haben wir besonders 
hervorgehoben die Wichtigkeit der Prophylaxe, friihzeitigen Erkennung 
und tatkraftigen Behandlung in den friihen Phasen, sogar ehe noch cardi- 
ale Veranderungen manifest werden. Wir mussen einrliumen, dass die 
Patienten, auf die unsere Kriterien zutreffen, besonders weit fortgeschrit- 
tene und refraktare waren. Wahrend die Prognose auf lange Sicht schlecht 
ist, bieten doch die iiblichen Mittel und Verfahren fur den Kranken Er- 
leichterung, Ai'beitsfahigkeit und wahrscheinlich eine langere Lebens- 
spanne als dies zuvor moglich war. 
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The Fate of the Internal Mammary Artery Implant 
in the Ischaemic Human Heart 

ARTHUE VINEBERG, M.D., P.C.C.P. and G. C. McMILLAN, M.D. 

Montreal, Canada 


The surgical treatment of coronary artery insufficiency by internal 
mammary artery implantation was attempted at McGill University in the 

ammal first in 1946^ and in man at the Royal Victoria Hospital in April 
1950.2 

The use of the pericardial fat pad graft to supplement the implant op¬ 
eration was first performed at the Royal Victoria Hospital in October 19532 
on a human case of coronary artery insufficiency. 

During the past 11 years much experimental evidence has been gathered 
to show that when an internal mammary artery is placed in the left ven¬ 
tricular myocardium it grows arteriolar branches which anastomose with 
the vast arteriolar network surrounding it within the myocardium of the 
left ventricle (Fig. lA and B-*- •'>.«. sy 

These mammary-coronary anastomoses are extensive and, through them, 
fresh arteriolar blood is sent into the myocardium in sufficient quantity 
to relieve myocardial ischaemia caused by artificially produced coronary 
artery insufficiency.*’ 

It has been repeatedly pointed out in previous publications that mam¬ 
mary-coronary anastomoses of large size have occurred in 46 per cent of 
implants placed and left in normal dog hearts, whereas, when the implanted 
internal mammary was left in dog hearts made ischaemic by partial liga¬ 
tion, or by sclerosing cellophane wrap of the anterior descending artery, 
the mammary-coronary rate has risen to 71 per cent. 

Our experimental evidence has been confirmed in other centres when 
it has been carefully repeated. 

There have, however, been disturbing reports concerning the failure 
of the internal mammary artery to anastomose with the coronary arteriolar 
tree in the experimental animal. In 1955 Bailey and Likoff'® reported 
occlusion of implanted internal mammary arteries by thromboses. In 
our laboratory thrombosis of the implanted internal mammary artery 
has been rarely seen since 1946. Early in our experience we found that 
rough handling of the artery or tearing of the intercostals during separa¬ 
tion of the artery from the chest wall favored thrombosis of the vessel. 
The Bailey-Likoff report was followed by Neptune^^ working with Bailey, 
who found mammary coronary arteriolar anastomoses in only 16.6 per 

From the Department of Surgery, Royal Victoria Hospital, and the Department of 
Pathologj’, McGill University. 

The experimental work on which the data quoted in this article is based, was made 
possible through the generosity of the Department of Public Health and UcUajc, 
Ottawa, Canada. _ . 

Presented at the 22nd .Annual Meeting, American College of Chest Physicians, Chi¬ 
cago, Illinois, June 6-10, 1956. 
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TABLE I 

INTERNAL MAMMARY ARTERY IN NORMAL ANIMAL HEARTS 
13 MONTHS TO TWO YEARS FIVE MONTHS AFTER IMPLANTATION 


Animal Number 


306-32 


310-lA. 


356-78 


368-119B- 


Time After 
Implantation 


2 Years 5 Months 


2 Years 5 Months 


1 Year 8l< Months 


1 Year 3K- Months 


1 Year 1 Month 


Histological 
Estimation 
Of Patency 
Per Cent 


Size of Lumen 
Diameter 


0.32 mm. 


0.32 mm. 


0.5 mm. 


0.2 mm. 


0.6 mm. 


cent of animals undergoing internal mammary artery implantation. How¬ 
ever, in his series there were only two of the 18 animals in whom the 
artery was thrombosed. It should be noted that Neptune’s animals were 
studied after the arteiy had been left nine months in a normal non- 
ischaemic ventricular m 3 ’’ocardium. 







FIGURE lA 


FIGURE IB 


Digestion cast of implanted internal mammary artery made 12 davs after 
Observe the fine arterial buds in tunnel. — Figure IB: Digestion cast of 

months after implantation, Md months 
f ^ anterior descending branch left coronary artery (1286,) Measure 
"ope: * ^ mammary artery and arterial lumina by dissecting micro- 

internal mammary artery 

at entrance to heart 2.25 mm. 

before branching 2.0 mm". 

(Total of 7 branches) after branching 1.5 

Anterior descending branch left Coronary artery 2.25 mm 
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More recently Bakst et a( and Bailey'== have studied internal niamavu-v 
aitenes sjx months after implantation into normal dog hearts Backflow 

indicated'^h descending branch of the left coronary arterv 

ndicated that the internal mammary artery in their animnlc fniin i +' 

augment the collateral circulation. The authors concluderthat: -"has 
ecome stiikingly obvious that in these experiments the internal mammary 
ar ery imp ant fciiled to contribute any measurable amount of blood to 
the anastomotic flow of the left anterior descending artery. It was furtliw 
obvious that the collateral Wood flow from the left anterior descentog 
ery originated almost entirely in the unoccluded left circumflex despite 
the presence of a patent internal mammary implant.” 

This statement is most misleading, particularly in the light of a second 
statement by the same author two paragraphs later in the same article- 
In each of these specimens an obliterative endarteritis largely occluded 
the lumen of the implanted vessel within a period of six months. It was 
obviously impossible for a physiologically significant quantity of blood to 
flow through these vessels.” 


It is difficult to understand how Bakst ct <zl and Bailey expected that 
their internal mammary implants would contribute blood to the myo- 
caidium when they weie almost completely blocked. The results reported 
by these authors differ greatly from those obtained in our laboratory for 
two major reasons. The first of these is technical. It is perfectly obvious 
from the published drawings that although the authors mention the 


TABLE II 

DIGESTION CAST STUDIES OF INTERNAL MAMMARY ARTERIES IN 
ISCHAEMIC HEARTS FIVE, SIX, AND SEVEN MONTHS 

AFTER IMPLANTATION 

(All vessels measured by dissecting microscope) 

Number 

Anterior 

Descending 

Diameter 

Circumflex 

Diameter 

Internal Mammary Artery Diameter 

Myocardial 

Tunnel 

Entrance Before After 

Heart Branching Branching 

33W 

1.1 mm. 

1.0 mm. 

1.3 mm. 

1.0 mm. 

0.5 mm. 

128B. 

2.25 mm. 


2.25 mm. 

2.0 mm. 

1.50 mm. 
Total 7 branches 

521Bs 

1.0 mm. 

1.75 mm. 

1.5 mm. 

1.25 mm. 

0.75 mm. 

504 

1.75 mm. 

1.5 mm. 

1.25 mm. 

0.75 mm. 

0.75 mm. 
Many branches 

14W 

1.25 mm. 

1.0 mm. 

1.5 mm. 

1.25 mm. 

0.75 mm. 

3 branches 

IF 

1.25 mm. 

.... 

1.12 mm. 

1.12 mm. 

1.0 mm. 


Note small difference between .size of internal mammary artery outside heart and 
in tunnel. 

Most arteries were as large as anterior descending at its origin. 

.411 animals survived anterior descending branch ligation 6 weeks after implan¬ 
tation. 
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TABLE III 



STUDY OF SEVEN HUMAN INTERNAL MAMMARY ARTERIES GO HOURS TO 
18 MONTHS AFTER IMPLANTATION 

Per Cent 

Total number of cases 

7 


Number of patent arteries 

6 

85.8 

Number of thrombosed arteries 

1 

14.2 


(Arteries examined from 60 hours to 18 months after implantation) 


avoidance of angulation of the internal mammary artery, they were un- 
awai'e of the importance of making the myocardial tunnel so that it is in 
line with the point of the artery’s attachment to the sternum (Fig. 2). 
Failure to observe this technical point causes angulation of the arteiy at 



final obliteration of implanted vessel. favours angulation, narrowing, and 
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h ir/ui'c ,IA: ^MicrophotoKraph of animal No. 306, section 32 of internal mammaiy aitery left in normal canine heait 2 years .5 
months. Lumen IS^o open, measuring approximately 0.4 mm.—Figure 3B: Microphotograph of animal No. 356, section 78 of in- 
teinal manunary artery left in noimal canine heart 1 year 8J4 months. Artery lumen 25% open, measuring approximately 0.5 mm. 
t ignro .JC; aliciophotograph of animal No. 6, 13 months after implantation into normal heart. Note 40% arterial lumen, meas- 

It 1 11^ rw ..w. Ar» ........1- i._ t.l. L • ' 
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TABLE IV 

OPERATIVE MORTALITY—INTERNAL MAMMARY ARTERY IMPLANTATION 
IN THE TREATMENT OF CORONARY ARTERY INSUFFICIENCY 


Per Cent 


Mortality 

Total number of cases 

54 

.A.ngina decubitus—15 cases with 9 deaths 

GO 

No angina at rest—39 cases with 3 deaths 

7.6 


The total deaths include the first patient operated upon in each of four different 
Montreal hospitals, all of which were cases of severe angina decubitus. 


its point of entrance into the myocardium, resulting in arterial occlusion 
by thrombosis or intimal proliferation. Not only have these authors failed 
to follow the details of internal mammary implant technique frequently 
described by us, but they have failed to repeat carefully our experimental 
methods. Thus we find that the implanted internal mammary arteries 
described by Bakst et al and Bailey had been left in the myocardium of 
normal hearts. These implants were in competition with normal coronary 
arteries. Little wonder that they report the lumina of the implanted ves¬ 
sels were 95 per cent obliterated by severe intimal proliferation. 




. 





FIGURE 4: Digestion c^st of internal mahimary artery made 
tation and 4 months after anterior descending branch ligation 
secting microscope showed lumina as follows: 

Anterior descending branch left Coronary artery 
Circumflex 

Internal mammary artery at 


5 months after implan- 
Measurements by dis- 

1.1 mm. 

1.0 mm. 

1.3 mm. 

1.0 mm. 

0.5 mm. 


Entrance to heart 
before branching 
after branching 
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In our series, many hundreds of animals have been studied eWe, ■ 
ternal mammary artery implantation. These cL be divided ,1 . 

SI,.if S 

or a Paitial mural thrombus, which narrowed the internal mammary 
artery thus reducing the rate of blood flow through its channels and fa- 
vouring intzmal proliferation. 

In the absence of arterial thrombosis or angulation it is true that in- 
timal proliferation does occur, but rarely to the extent of obliterating 95 
per cent of the arterial lumen. In Table I are listed five animals studied 
Id rnonths to two years five months after implantation. In all of these 
the internal mammary artery was left in a normal heart which did not 
need it and the arterial lumina remained from 10 to 40 per cent open. 
The largest lumen was 0.6 mm. and the smallest 0.2 mm. All showed 
mammary-coronary anastomoses. Certainly four out of five had lumina 
large enough to supply a helpful amount of blood to the left ventricle 
(See Fig. 3A, B, C). 

In the second group of animals the internal mammary arteries were 
left in position for manj'’ months in hearts rendered ischaemic by ligation 
of the anterior descending artery branch six weeks after internal mam- 
mary implantation. The fate of the implanted internal mammary arterie.s 
left in seven ischaemic hearts is shown in Table III, Five, six and seven 
months later flow studies were made and the rate of blood flow through 
the implants determined.^ Digestion casts of the cardiac circulation were 


TABLE V 


RESULTS OP CORONARY ARTERY INSUFFICIENCY TREATED BY 
INTERNAL MAMMARY ARTERY IMPLANTATION IN 49 PATIENTS 
FOLLOWED SIX MONTHS TO YEARS 



Before Operation 




After Operation 



Number 

of 

Patients 

Totaily 

Disabled 

SurvivecI 

No Pain 
or 

Slifcht 

Pain 

Pain 

The 

Same or 
Worse 

f<eturne<{ 
to Work 



Number 

Per Cent 

Number 

Per Cent 

Number 

o 

u 

u s 

1 r 

z ^ 

^ el 

& S 

^ 

5 

% u 

^ C 

-S O 

i k. 

% 

No angina 











at rest 

35 

26 

74.3 

32 

91.7 

23 

65.7 

3 9.3 

8 21.8 

30 85.7 








— 

-75 %— 



Angina 











decu- 











bitus 

14 

14 


7 


*} 

•t 

21 

1 7.1 

;i 21 

4 28.5 


5 patients with no angina at rest hav^e died months to years after operation. 
27 (77.1%) of this group are still alive; 23 (65.7%) have no pain or less pain. 
27 (77.1%) still work. 
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made by injecting the internal mammary artery and coronary vessels with 
different coloured plastics. Using the dissecting microscope, the cast 
diameters of eight transplanted internal mammary arteries were meas¬ 
ured at the entrance to the heart, and before and after branching. Note 
how the arteries maintain their lumina in six out of eight animals. The 
arteries were patent with small anastomoses in two. The internal mam¬ 
mary artery remained open in all eight animals (100 per cent). 

A comparison between the diameter of the lumina of the anterior de¬ 
scending branch, circumflex, and internal mammary arteries as outlined 
by the casts made of them, is of interest. In three out of six, the diameter 
of the lumen of the internal mammary artery outside the heart was greater 
than the anterior descending branch of the left coronary at its origin. It 
was equal in one, and slightly less in two. There is slight reduction in 
the size of the internal mammai*y vessel after entrance into the myocardial 
tunnel, and marked I'eduction after it has given off its many new branches. 
In the casts the branches can be seen to join with arterioles of the 
myocardial arteriolar netwoi-k. 

These arteries were left in ischaemic myocardia. Obviously there was 




FIGURE 5. Method of placing internal mammaiy aiteiy in tunnel 






Vol. XXXIIl 


INTERNAL MAMMARY ARTERY IMPLANT 


73 



Figure 7: Microphotograph of human internal mammary artery lying within the myo¬ 
cardium 62 hours after implantation. Note open arterial lumen and absence of haema- 
toma. _There_ is little reaction surrounding the vessel other than a small zone of muscle 
necrosis .—Figure 8: Microphotograph of human internal mammary artery 60 hours 
after implantation with second vessel alongside of it—^presumably the 6th intercostal 
artery. Again there is no haematoma, and there is a small area of muscle necrosis 
about the implant. 
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no marked obliteration of their lumina. The flow rate through these ves¬ 
sels has been published’* and was satisfactory. In one animal (Fig. 4) it 
reached 55 cc. per minute, compared to a normal left coronary artery of 
cc. per minute in dogs of this size. 

In the human suffering from severe anginal pain due to coronary artery 
disease, there is ischaemia of the ventricular myocardium. We have 
studied one example in which an internal mammai*y artery placed in this 
type of muscle had not been closed off by intimal pi-oliferation when ex¬ 
amined 18 months later. 

In our series of 54 human patients operated upon for coronary artery 
insufficiency, we have studied at necropsy seven implanted human internal 
mammary arteries 60 hours to 18 months after implantation. A brief 
report of the pathological findings will be given but, before presenting the 
material, it might be well to briefly outline the operative procedure in order 
that the histological data may be more readily understood. 


The Vineberg Operation for 
Coronary Artery Insufficiency 

There has been little variation in the technique of internal mammary 
artery implantation since 1950.^’’ The opei'ation (Fig. 5) consists of 
freeing the left internal mammary artery from the chest wa’l by ligating 
and transecting the intercostal branches between the fourth and sixth 
interspaces inclusively. The internal mammary artery thus freed from the 


rc&covc-ru o€ 
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chest wall is transected between two ligatures distal to the sixth inter¬ 
space. The proximal free end of the artery is pulled into a tunnel made 
in the wall of the left ventricle. Before it is drawn into this tunnel, the 
sixth intercostal artery is cut so that blood escapes freely through it from 
the internal mammary artery into the surrounding myocardial tunnel. 
The open sixth intercostal or slit into the side of the internal mammary 
artery allows the blood to move down and out of the ai’tery: the peculiar 
sponge-like character of the myocardial vessels assures that the blood 
which escapes from the implanted internal mammary artery is carried 
away. By this technique arterial blood reaches the myocardium imme¬ 
diately, and within three to four weeks through arteriolar mammary- 
coronary anastomosis. Slowing of the blood flow through the implanted 
vessel due to angulation or mural thrombus favors thrombosis and intimal 
proliferation. There is evidence to indicate that the extent of the intimal 
proliferation in the implanted vessel is directly proportional to the rate of 
blood flow through it.^® 

In October 1953 the standard Vineberg implant procedure was supple- 



FigiweloA - Internal mammaiy artery in myocardium of human case of angina decu- 
bitus. Ihis patient died 82 houis aftei implantation, fiom intiactable bronchial spasm 
following penicillin injection. At autopsy, the internal mammary aiteiy was inj’ected 

aiteiial wall, \vith India ink in the space suriound- 
lov no haematoma.—Fifir/tre lOB: Note India ink filling the ai- 

terioles rvithm the myocaidium distant to the implant.—e lOC and D. Same 
patient as m Piguie lOA and B. C, note how the India ink is lying in laige spaSs 
D bundle gi oups These may be myocaidial sinusoids filled with India ink. 

the catnllmipo thiough the inteinal mammaiy aiteiy has leached 

tne capiuanes which he between muscle fibres. 
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merited for the first time by pericardial fat pad grafts in a human case of 
coronary artery insufficiency.® 

The technique of the pericardial fat pad graft is simple (Fig. 6). The 
mediastinal, diaphragmatic, and phrenic fat pads are reflected from the 
surface of the fibrous pericardium and left attached to their respective 
blood supply. The fibrous pericardium is removed over the entire antero¬ 
lateral and part of the posterior surfaces of the left ventricle. Following 
internal mammary artery implantation, various areas of the epicardium 
are removed by sharp dissection from the antero-lateral and posterior sur¬ 
faces of the left ventricle. This denudes the myocardium so that the raw 
vascular surfaces of the pericardial fat pads are placed in direct contact 
with myocardial muscle fibers and the many vascular spaces lying between 
the muscle fibers and bundles. The value of the pericardial fat pad as a 
source of myocardial blood flow has been studied since that time in the 
experimental laboratory.* A report of that study is now being prepared: 
it would seem that the pericardial fat pad is capable of supplying blood 
to an ischaemic myocardium. In the seven cases about to be described, 
a careful study of the pericardial fat pad was made in one patient. 

Case 1: 62 hours after intei'nal mammai-y artery implantation. The first human 
case of coronary artei-y insufficiency to undei'go internal mammary artery implanta¬ 
tion was operated upon in April 1950. The patient, a 53 year old tailor, had been 
totally disabled for 36 months due to severe angina at rest, without exciting cause. 
A true case of angina decubitus, he had experienced both anterior and posterior wall 
infarctions. He made an excellent recovery from his operation but died siiddenly 62 
hours later. Autopsy showed that he had been living on a pin-point opening in the 
circumflex artery, which had become blocked by a fresh thrombus. A section through 
the site of implantation of the internal mammary artery is shown in Pig. 7. The im¬ 
planted internal mammary artery was widely open. There was no evidence of 
haematoma in the myocardial tunnel about the implanted artery, even though the 


-Experimental Laboratory of the Montreal Heart Institute, and Department of Ex¬ 
perimental Surgery, McGill University. 
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arterv had been placed in the tunnel with an attached bleeding sixth intercostal vessel. 
There was a small zone of myocardial muscle necrosis surrounding the vessel with 
little other reaction to the implanted vessel. 

Cnsc £.• GO hours after internal mammarn nrferj/ mplantatioii. The second human 
mammarv artery to be studied after impmntation into the left ventriculai 
myocardium was that of a 57 year old man. The patient, a civil servant, had been 
disabled for 3G months and, like our first patient, suffered angina at rest, without 
exciting cause. This second case of angina decubitus, like the first, had experienced 
both anterior and posterior wall infarctions prior to surgery. He, like the first patient, 
died suddenly 60 hours after operation from a fresh thrombus blocking a circumflex 
arterv—apparently the only vessel open in his heart. 

A section through the site of implantation is seen in Fig. 8. The internal mammary 
artery is wndely patent, with a large patent artery alongside of it, presumably the 
sixth intercostal artery. There is no surrounding haematoma. There is a small area 
of muscle necrosis about the implant, similar to that seen in the first patient. 

Case S; S2 hours after internal mammary artery implantation. This 44 year old 
janitor, had been disabled by angina decubitus for four years, and had suffered both 
anterior and posterior left ventricular infarctions. He underwent operation success¬ 
fully, but died 82 hours after implantation of the internal mammary artery and peri¬ 
cardial fat pad grafts. Death was caused by severe, intractable bronchial spasm which 
followed a penicillin injection three hours prior to his demise. At autopsy the internal 
mammary artery was injected with India ink proximal to its entrance into the myo¬ 
cardial tunnel (Fig. 9). This injection was made in the presence of a senior patholo¬ 
gist* who watched the coronary vessels of the left ventricle fill with the India ink 
injected through the internal mammary artery which had been implanted into the left 
ventricular myocardium 82 hours previously. There was no injection of the peri¬ 
cardial fat pad. 

In this patient, just prior to pulling the internal mammary artery into the myo¬ 
cardial tunnel, the sixth intercostal had been cut but did not bleed satisfactorily. _ It 
was necessary to cut a hole in the wall of the internal mammary artery at the point 
of junction between it and the sixth intercostal vessel. This opening in the side wall 
of the implanted internal mammary arter-y is clearly visible in Fig. lOA. Apparently 
the India ink introduced into the internal mammary artery proximal to the heart 
left the artery through this hole and entered a larger space around the artery which 
had been created by spreading the muscle bundles when making the mvocardial tunnel 
to receive the implant. From hei'e the India ink had reached arteries (Fig. lOB), endo¬ 
thelial lined spaces between muscle bundles (Pig. IOC), and capillaries lying about 
muscle fibres (Fig. lOD). The exact mechanism of how this happens at this stage has 
not been proved to our satisfaction. However, it appears likely that the ink first escapes 
from the implanted internal mammary artei'y into the surrounding space created by 
the making of the myocardial tunnel. From this area it is carried to endothelial lined 
spaces lying between muscle bundles (Fig. IOC). These spaces may be the myocardial 
sinusoids described by Wearn“ which are in communication with arterioles and capil¬ 
laries. 

Case 4: 96 hours after internal mammary artery implantation. A 60 year old man, 
was completely disabled for seven months because of angina decubitus following 
several coronary occlusions with infarction. In addition to this severe coronai-y artery 
insufficiency, he suffered from diabetes and hypertension. Four days after operation 
the patient, who had been doing well, died suddenly. Death was caused by a fresh 
thrombus occluding the right artery. 

Examination of the implanted internal mammary artery showed it to be completely 
patent (Fig. 11). It should be noted that the narrow zone of necrotic myocai-dial 
muscle surrounding the implant is beginning to show healing and organization. Un¬ 
fortunately, in this patient India ink was not injected into the implanted internal 
mammary artery as was done in our third case. 

Case 5; 10 days after inte'imal mammary artery implantation. This 44 year old man, 
oad suffered t\vo coronary artery occlusions, with infarction. He had experienced left¬ 
sided hemiplegia with almost complete recovery of the latter. His exercise tolerance 
was limited to two blocks because of anginal pain. He had been totally disabled for 
two years, but was not a case of angina decubitus. The post-onerative course of this 
patient is important in the light of the findings at autopsy. He did not receive Wangen¬ 
steen suction, although it is a routine px’ocedure in all patients operated upon for 
coronary artery insufficiency. On the fourth post-operative day there was marked 
abdominal distension and vomiting due to paralytic ileus. It took three days to 
partially control this complication. On the 10th post-operative day he died suddenly 
irom occlusion of the artery by a fresh thrombus. At autopsy the apex of the heart 
v^s_eleyated and displaced laterally by the raised diaphragm. This shift of the 
*r^n Mailloux, Senior Pathologist, Montreal Institute of Cardiology, Montreal, 
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Figure 13: Microphotograph of human internal mammary artery 10 days after im¬ 
plantation, with 6 day old thrombus (estimated age) occluding its lumen. 'Note rela¬ 
tionship between peak of paralytic ileus 4 days post-operative and estimated 6 day 
age of thrombus.—Figure 14: Microphotograph of section made through intramyo- 
cardial portion of same artery shown in Figure 13. Note artery in Figure 13 outside 
heart is thrombosed due to angrulation, whereas same artery lying in heart shown 
above is patent. 
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loncitudinal axis of the heart into an almost transverse position in the thorax had 
resulted in acute angulation of the internal mammary artery at the chest wall and 
at its entrance into the heart (Fig. 12). The internal mammary artery was thrombosed 
(Fig 13) in that portion proximal to its entrance into the heart. It was patent 
witldn the myocardial tunnel (Fig. 14). The duration of the thrombus was estimated, 
pathologically, to be not more than six days. It was four days after operation that 
the paralytic ileus, with abdominal distension and elevation of the left diaphragm, 
was discovered and treated. Six days later the patient died. Since the thrombus in 
the internal mammary artery was estimated to be not more than six days old, it is 
reasonable to assume that it developed as a result of the angulation brought about 
bv the upward and left lateral displacement of the heait through abdominal disten¬ 
sion. The clinical observation corroborates our frequently reported observations in 
animals concerning the disastrous effect of angulation on implanted internal mammary 
aitery patency. 

Case 6: IS months after intcnia! mammary artery implantation and peticardial fat 
pad graft. The last patient, a GO year old aircraft worker, suffered from angina 
decubitus, requiring 300 nitroglycerine tablets per week. He had had two attacks of 



FIGURE 16: Microphotograph of pericardial fat pad graft showing injection of vessels 
with India ink from retrograde circumflex artery injection. 


At left; 

Figure 15: Miciophotographs of serial sections taken through implanted human in¬ 
ternal mammary artery 18 months after implantation.— Figure ISA: Before tunnel. 
Here the internal mammary artery is seen lying on the surface of the left ventricular 
myocardium. It is flattened due to deep-freeze packaging which resulted in flattening 
of the entire specimen. It is widely open and shows little or no intimal proliferation, 
and the lumen contains India ink which was injected through the circumflex artery.— 
Figure 15B: Entrance to Tunnel. The artery is seen at the beginning of the tunnel, 
nidely open, with India ink in another myocardial vessel.— Figure 15C: First 1/4 of 
tunnel. Shows artery branching within the myocardium. The branches contain India 
ink. Again there is no evidence of intimal proliferation.— Figxire 15D: First 1/3 of 
tunnel. In this area the artery breaks up into arteriolar branches and many almost 
cavernous-hke cavities containing India irik.—Figure 15E: Centre of tunnel. The artery 
can no longer be identified. It has broken up into numerous branches containing India 
mk, and two vessel complexes one of which slowly disappears when followed through 
the tunn^. The other continues branching and eventually reconstitutes itself as an 
^^Swro 15F: Last quarter of tunnel. Here one sees the artery after recon- 
stitution. It IS open, still branching, and shows no evidence of intimal proliferation.— 
I tunnel. The artery is still open, and branching at the very end 

cumflex ar?ery *^°*’^^**is India ink which was injected, retrograde, through the cir- 
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qterna^°'^^• continued in good health, experiencing only occasional'sub" 

after marked effort. In may 1955 he developed intestinal obstruction and 
died. There was no evidence of cardiac disability. Death was due to cancer of tbi 
^ncreas. The patient had requested that, after death, his heart be sent back to 

Sd' not it w ? <ieep-fi;eeze package. The internal niammarv nrtei-v 

could not, at fiist, be iderdified, so India ink was injected into the circumflex arterv 

iv; ^ ^ manner. The internal mammary artery was then identified and was 

found to contain India ink, as did the diaphragmatic fat pad which had been placed 
on the myocardium at the time of operation 18 months before. 

Over 800 microscopic serial sections of the implanted internal mammary artery, 
which had been left m an ischaemic human heart for 18 months, were studied. Through 
this study certain facts were defynitciy established. There was little doubt that this 
particular internal mammary artery had been implanted into an ischaemic human heart 
There was diffuse myocardial fibrosis, and marked narrowing of all three major coro¬ 
nary vessels. The internal mammary artery had been implanted into a shallow one 
inch tunnel in the anterior wall of the left ventricle. The condition of the artery in 
the tunnel and its branches has been made ciear as a result of the extensive serial 
section study made by the authors. Unlike the many arteries examined in our animal 
series, this human artery shows no intimal proliferation distal to its points of branch¬ 
ing. It has a normal lumen throughout. Representative microscopic sections of the 
implanted internal mammary artery as it passes through the myocardial tunnel have 
been selected at different levels, llius, in Pig. 15A, the internal mammary artery is 
seen lying on the surface of the left ventricle before entering the myocardial tunnel. 
It appeal’s flattened due to squeezing of the entire specimen as the result of deep¬ 
freeze shipment. It should be noted that the lumen is almost completei.v normal and 
shows little intimal proliferation. It contains India ink, injected retrograde tlirough 
the cii'cumflex artery. As the artery enters the tunnel, Fig. 15B, there appears to be 
no narrowing or pinching of the vessel. Fig. 15C shows the artery one quarter of the 
way along the tunnel, with many branches containing India ink. In the first third of 
the tunnel the artery breaks up into arteriolar branches and into many almost cavern- 
ous-like cavities which contain India ink. In the central portion of the tunnel the vessel 
divides into two main complexes. Fig. 15E, one of which when followed through the 
tunnel branches and disappears; the other continues to branch and eventually recon¬ 
stitutes itself into the artery. Fig. 15F. Perhaps the strangest fact is that the vessel 
is still open and blanching at the very end of tne tunnel. Fig. I6G. Even hero there 
is no evidence of intimal proliferation. 


Pericardial fat pad graft: 

At the time of retrograde circumflex injection, India ink was seen enter¬ 
ing the vessels of the diaphragmatic fat pad. This had been grafted to 
the left ventricular myocardium at the time of operation after careful 
removal of the epicardium. Microscopic examination of the point of con¬ 
tact between the fat pad graft and the heart muscle is seen in Fig. 16. 
There is little fibrous reaction at the graft site, and there are many vessels 
of fair size lying in the fat pad graft which contain India ink which had 
been injected retrograde through the circumflex aiteiy. 


DISCUSSION 

The condition of the seven internal mammary arteries examined is 
shown in Table III. Of the seven vessels only one was thrombosed, ne. 
14.2 per cent and 85.8 per cent remained open. One was examined 18 
months after implantation and showed no evidence of intimal proliferation. 

Apparently, communications between the implanted vessel and myo¬ 
cardial sinusoid-like spaces are established as early as 82 hours. This is 
long before actual branching occurs, since we know from animal digestion 
casts that the artery only starts to bud around the 12th day after implan , 
and does not form true arteriolar branches before three to four weeks. 
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Further, we know that in the human, as in the animal, the implanted 
internal mammary artery forms mammary-coronary anastomoses by send¬ 
ing out arteriolar-like branches within the myocardium. These are known 
to have persisted for 18 months and did not disappear after a few weeks 
—as has been suggested by Glenn.^"’ Certainly, in the patient in whom 
the artery was left in an ischaemic heart for 18 months, there was no 
appreciable evidence of the intimal proliferation reported by Bailey, Bakst 
et al, in animals. In fact, the artery remained open for the entire length 
of the tunnel. This has never occurred in internal mammary artery im¬ 
plants in animals, even in hearts rendered partially ischaemic by anterior 
descending branch ligation. Usually, the portion of the internal mammary 
artery distal to the point of branching shows varying degrees of narrow¬ 
ing of the lumen due to intimal proliferation in the animal heart, even 
though there is little or none proximal to the point of branching within 
the tunnel. 

In our animal studies we have shown that the direction of blood flow 
through the implanted internal mammary artery is into the heart and not 
from the heart into the internal mammary artery. 

In a patient such as the last, who was totally disabled by angina decubitis 
prior to implant, and in whom pain disappeared and there was marked 
increase in exercise tolerance, there can be little doubt that his heart re¬ 
ceived extra-cardiac arterial blood thi'ough the patent, branching implanted 
vessel. 

In our series of 54 internal mammary artery implants in human cases 
of coronary artery insufficiency, 74 per cent were totally disabled by an¬ 
ginal pain and 84 per cent had had one or more known infarctions prior 
to surgery. 

No patient was operated upon as a preventive measure. All except 
one suffered from anginal pain. 

We cannot agree wnth Beck and Leighninger^*^ who state that “any pa¬ 
tient in whom the diagnosis of this disease” (coronary artery insufficiency) 
“is established is a candidate for operation providing the disease has not 
advanced to a point where risk of opei’ation is too great.” 

In our series 15 of the group suffered angina decubitus. Of these nine 
died—a 60 per cent mortality. There were 39 patients with no angina at 
rest. Of these three died—a 7.6 per cent mortality (Table IV). 

Of 49 patients followed six months to 5j4 years (Table V), 30 had no 
angina at rest; 74 per cent of these were totally disabled prior to surgery, 
and 85.7 per cent became pain-free or had slight pain. There were 14 cases 
of angina decubitus, 21 per cent of whom became pain-free or had slight 
pain, and 28 per cent returned to work after internal mammary ai'tery 
implantation and pericardial fat pad graft. 

SUMMARY 

Evidence has been presented to show that the internal mammary artery 
implanted into the human heai*t that is ischaemic as a result of coronary 
aitery disease, remained open in 85.8 per cent of the seven hearts studied. 
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Further, in the artery examined 18 months after implantation, not onlv 
was the aiteiy open and branching, but it showed little intimal prolifera- 

. results in which 75 per cent of patients with coronary artery 

msufficiency were relieved of anginal pain after internal mammary arterV 
implantation corresponds to the known mammary-coronary anastomotic 
rate m animals. 


The cases mentioned were operated upon at the Royal Victoria Hospital iMontr^nl 
MOTt?ea\”canada° ^^eneral Hospital and Queen Mary VetLans Hospital! 


RESUMEN 

Se presentan eyidencias de que la arteria mamaria interna implantada 
dentro del corazon humano isquemico como resultado de la enfermedad 
coronaria, permanecio abierta en su luz en el 85.8 por ciento de los siete 
corazones estudiados. Ademas, en la arteria examinada 18 meses despues 
de la implantacion no solo estaba permeable y emitiendo ramas, sino que 
mostrd pequeno proliferacion de la intima. 

Los resultados clinicos en los que el 75 por ciento de los enfermos con 
insuficiencia coronaria se aliviaron del dolor anginoso despues de la im- 
plantacion de la arteria mamaria interna, corresponden a la proporcion 
en que se sabe se obtienen la anastomosis mamario-coronaria en los ani- 
males. 

RESUME 


L'auteur demontre que I’artere mammaire interne implantee dans un 
coeur ischemie par une atteinte coronarienne resta permeable dans 85,8% 
sur les 7 cas etudies. De plus, apres 18 mois d’implantation, non seulement 
I’artere etait perm^ble et implantee, mais elle montrait en outre une petite 
proliferation de I’intima. 

Les resultats cliniques, dans lesquels 75% des malades attaints d’in- 
sufRsance coronarienne furent soulages de leurs douleurs angineuses apres 
implantation de I'artere mammaire, correspondent a la proportion connue 
des resultats de I’anastomose coronarienne-mammaire chez les animaux. 


ZUSAMMENFASSUNG 

Es wurde Beweismaterial vorgelegt, um zu zeigen, dass die art. mammar. 
int, wenn sie in das menschliche Herz implantiert wird, das ischaemisch 
ist infolge Coronar-Arterienerkrankung, in 85,8% der sieben iiberpriiften 
Herzen offen blieb. Ausserdem waren die 18 Monate nach der Implanta¬ 
tion untei’suchten Arterien nicht nur durchgangig und verzweigt, sondein 
zeigten auch nur geringe Intima-Wucherungen. 

Die klinischen Ergebnisse, wonach 75% der Patienten mit Coronar- 
Az’terien-Insuffizienz von ihren anginosen Schmerzen befreit wurden nach 
Implantation der art. mammar, int., entsprechen der bekannten Mammaria- 
Coronarien-Anastomosenrate bei Tieren. 
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Pulmonary Arteriovenous Fistulas of the Medial 
Basal Segment of the Right Lower Lobe: 

A Note on Absence of Vascular Bi-uits 

ISRAEL STEINBERG, M.D., F.C.C.P. 

New York, New York 


Classically, pulmonary arteriovenous fistulas are accompanied by vas¬ 
cular bruits. These are located over a segment or lobe of a lung and vary 
irorn a faint systolic sound often accentuated by deep inspiration to a loud 
harsh systolic blow. In a series of 16 cases with pulmonary arteriovenous 
fistulas studied at The New York Hospital,i-3 all but two patients (both 
with fistulas of the medial basal segment of the right lower lobe) had 
chai acteristic bruits. The first patient with a pulmonary arteriovenous 
fistula of the medial basal segment of the right lower lobe, previously 
reported,^ and the new case are herein recorded. 

Study of the lobar and segmental divisions of the lung reveals that 
the medial basal segment of the right lower lobe lies deep within the 
thorax. Indeed, the "cardiac” segment is an alternate term. It is in contact 
with the heart along its mediastinal border; elsewhere, it is completely 
surrounded by other segments of the lung. Accordingly, an arteriove- 
nous fistula in the medial segment of the right lower lobe appears to be 
silent. Because of the absence of a bruit, a high index of suspicion must 
be maintained. Careful scrutiny of the conventional chest roentgenogram 
should suggest the possibility of an arteriovenous fistula; angiocardiog¬ 
raphy will provide the definitive diagnosis. 


Case Repoi'ts 

Case 1: Pulmonary arteriovenous fistula, medial basal segment, right lower lobe, 
associated with rheumatic heart disease and kype?-tc>ision. A 72 yeai- old housewife 
(New York Hosp. No. 319819) was first admitted in 1946 because of blurred vision. 
A middle fossa meningioma was found, and removal of the tumor resulted in improve¬ 
ment of sight. During her stay evidences of mitral stenosis and insufficiency were 
elicited. In 1947 she returned because of epigastric cramps. Urologie study at that 
time disclosed cysts of the right kidney, which were removed. Chest x-ray film 
(Figure lA) revealed nodular densities at the right base. The heart was enlarged, 
especially the right ventricle, pulmonary artery segment and left atrium. The blood 
pressure in 1946 was normal but in 1947 it had increased to 220/110 mm. Hg. 

In 1949 cholelithiasis with obstructive jaundice developed which nece.=sitated ehole- 
cvstectomy and choledocholithotomy. Auricular flutter appeared prior to operation 
and was converted by digitalization to fibrillation. The post-operative period wa.s 
stormy but the patient improved and was discharged. Subsequently she wa.s seen 
periodically in the out-patient department. Early in 1951 centra! retinal artery throm¬ 
bosis developed and she was readmitted to the hospital. This time the roentgen findings 
at the right base were suspected to be due to a pulmonary arteriovenous fistula; 
however, no bruit was heard and clubbing, polycythemia, and cyanosis of fingers 
and toes were not present. Angiocardiography (Figures IB and C) was performed 
and an arteriovenous fistula of the medial basal segment of the right lower lobe 
was demonstrated. There was no history of familial bleeding and telangiecta.sm. 


From the Departments of Radiology and Medicine, The New York IIo.sintal-Gornell 
Medical Center. 

Aided by a grant from the Mallinckrodt Chemical Works. 
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The electrocardiogram showed right axis deviation, the rhythm varied between 
auricular flutter and fibrillation. She was last seen on October 17, 1960. She was 
totally blind and had become disoriented but polycythemia, clubbing and cyanosis of 
the fingers had not developed. Because of her poor general health and the sympto¬ 
matic character of the pulmonary arteriovenous fistula, operation was not advised. 

Case 2: Asymptomatic puhnouary aytenovenous fistula, medial basal segment of 
of the right lower lobe. A 04 year old housewife (New York Hosp. No. 084773) 
was admitted to the hospital for a minor gynecologic operation. A routine chest 
x-ray film disclosed an abnormal shadow at the right base. She denied respiratory 
complaints and there was no history of bleeding tendencies in the family. Physical 
examination revealed a well developed and nourished woman. The chest was clear, 
bruits were absent. There was no cyanosis or clubbing of the digits and telangiectases 
of the mucous membranes and skin were absent. The only abnormal findings were 
elevation of the blood pressure, 180/80 mm. Hg. and left axis deviation of the electro¬ 
cardiogram. The chest x-ray films (Figures 2A and B) showed clusters of rounded 
densities with hilar vascular connections located in the medial basal segment of the 
right lower lobe. Blood studies were nonnal; the hematocrit was 43 per cent. Angio¬ 
cardiography was done on August 2, 1966 (Figure 2C) and showed the classical appear¬ 
ance of a pulmonary arteriovenous fistula located in the medial segment of the right 
lower lobe. She was seen in the out-patient department during the past year. There 
were no respiratory complaints; however, hypertension persisted. Excision of the 
pulmonary arteriovenous fistula was advised but refused by the patient. 

Comment 

Figure 3, modified from Jackson and Huber’s^ and Boyden’s®-'^ studies 
of the pulmonary segments clearly shows the medial basal (cardiac) 
segment of the right lower lobe to lie well within the thoi'ax. Indeed, it 
is entirely surrounded by the neighboring segments save along its medial 
border; here it grooves the heart and is well away from the surface of 
the thorax (Figure 3B). This apparently explains the inability to elicit a 
bruit with the stethoscope. Whether a bruit might be heard with electrical 
magnification has not been ascertained. Since operation was not per¬ 
formed, it was not possible to detennine whether a bruit would have been 
found in the exposed specimen. Boyden** rightly takes exception to the 
omission of a left medial basal segment in the international nomenclature. 
This segment, too, is adjacent to the heart. Since a pulmonary arterio¬ 
venous fistula has not been encountered in this area, it is not known if the 
bruit will also be absent. 

Excision of a pulmonary arteriovenous fistula is recommended even in 
asymptomatic patients. This is because the incidence of cerebral abscess 
and thrombosis is high in this disease.^- ^ In addition, fatal rupture of the 
paper-thin fistula has also occurred.® Even though a retinal thrombosis 
developed in Case 1, which may be related to the pulmonary arteriovenous 
fistula, the presence of rheumatic heart disease, hypertension, the advanced 
age, blindness and finally senility did not warrant operation. However, 
despite the age, it was recommended for the other patient (Case 2) but 
she declined surgery. 

In both patients the frontal conventional roentgenogi'am showed a se¬ 
ries of nodular densities at the right base adjacent to the right heart bor¬ 
der (Figures lA and 2A). Whether such an arrangement is characteristic of 
arteriovenous fistulas of the medial basal segment of the right lower lobe 
is unknown; since only two cases have been studied. Angiocardiography, 
however, established the diagnosis,^- - despite the absence of a vascular 
bruit. 
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SUMMARY AND CONCLUSIONS 

Two elderly women were discovered, on routine roentgenography of 
the chest, to have a series of rounded densities with vascular hilar con¬ 
nections located in the medial basal segment of the right lower lobe. 
Despite the absence of a vascular bruit, angiocardiography was recom¬ 
mended and established the diagnosis of pulmonary arteriovenous fistulas. 

Anatomic study of the pulmonary segments discloses that the medial 
basal (cardiac) segment of the right lower lobe lies deep within the thorax 
and that disease in this area is inaudible with the stethoscope. A series 
of rounded densities at the right base that appear to have vascular con¬ 
nections with the right hilus should arouse suspicion of being of vascular 
origin. Angiocai-diography is recommended for diagnosis. If no contrain¬ 
dications exist, surgical excision even in elderly asymptomatic individuals 
is advised. 

Acknowledgment: Thanks are due to EHssa Ettinger for preparation of Figure 3. 

RESUMEN Y GONCLUCIONES 

A1 hacer roentgenfotografia a dos mujeres ancianas se descubrio que 
tenian una serie de manchas redondas con conexiones hiliares, ubicadas en 
el segmento medial basal del lobulo inferior derecho. A pesar de la ausencia 
de ruido bascular se recomendo la angiocardiografia y se establecio el 
diagnostico de fistulas pulmonares arteriovenosas. 

El estudio anatomico de los segmentos deja ver que el medial basal 
(cardiaco) el lobulo inferior derecho radica muy profundamente en el 
torax y que los cambios en esta region son inauscultables con el estetoscopio. 
Una serie de manchas redondas densas en la base derecha, que parezcan 
tener anexos vasculares con el hilio derecho deben dspertar la sospcha de 
ser de origen vascular. Se recomienda la angiocardiografia para el diag¬ 
nostico. 

Si no hay contraindicaciones la excision quirurgica se recomienda aun 
en personas ancianas asintomaticas. 

RESUME 

On a decouvert a I’examen radiologique systematique du thorax chez 
deux vieilles femmes une serie d’opacites arrondies siegeant dans le seg¬ 
ment basal median du lobe inferieur droit. Malgre I’absence de bruit vas- 
culaire, une angiocardiographie fut conseillee, et elle permit de faire le 
diagnostic d’anevrysmes arterioveineux pulmonaires. 

L’etude anatomique des segments pulmonaires infirme que le segment 
basal median (segment cardiaque) du lobe inferieur droit s’etende pro- 
fondement a I’interieur du thorax, et qu’une atteinte de cette region soit 
inaudible au stethoscope. Un groupe d’opacites arrondies de la base droite, 
qui semblent avoir des connections vasculaires avec le hile doivent faire 
soupqonner qu’elles sont d’origine vasculaire. L’angiocardiographie est 
conseillee pour affirmer le diagnostic, S’il n’existe aucune contre-indica- 
tion, 1 exerese chirurgicale est recommandee meme chez les individus ages 
sans symptomesv 
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ZUSAMMENPASSUNG UND SCHLUSSFOLGERUNGEN 

Es wurden 2 altere Frauen bei planmiissiger Kontgenuntersuchvmg des 
Brustkorbes entdeckt, die eine Reihe von abgerundeten Verdichtungen auf- 
wiesen mit Gefassverbindungen zum Hilus und lokalisiert im medialem 
besalen Segment des rechten Unteriappens. Trotz des Fehleiis von Ge- 
fassgerauschen wurde zur Angiocardiografie geraten, und dies fiihrte 
zur Feststellung der Diagnose von pulmonalen arteriovenosen Fistelm. 

Die anatomische Untersuchung der pulmonalen Segmente enthiillte, dass 
das Mediale basale (cardiale) Segment des rechten Unteriappens tief im 
Thorax liegt und dass eine Erkrankung in diesem Bereich mit dem Stetos- 
kop nicht horbar ist. Eine Reihe von abgerundeten Verdichtungen an der 
rechten Basis, die Gefassverbindungen mit dem rechten Hilus zu haben 
scheint, sollte den Verdacht erwecken, vascularen Ursprunges zu sein. An 
giocardiografie zur Feststellung der Diagnose empfielt sich, Sofern keine 
Kontra-Indikationen vorliegen, ist chirurgische Excision selbst bei iilteren 
Symptomenfreien Individuen ratsam. 
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CURRENT therapy 

With the addition of the Section on Cardiovascular Diseases, we are pleased 
to introduce a monthly series on current therapy in cardiovascular diseases. 
This is the first of this senes and the Editorial Board invites comment from 
the readers of our journal. 


Digitalis Therapy 

CoiTect digitalis therapy can be considered an art and it has been said 
that a “life-time of experience” is necessary to master it.® Medical stu¬ 
dents can be taught only the general outlines of digitalis medication; the 
finer points are acquired only through experience. Certain well established 
rules exist for the beginning but it is not possible to predict how to pro¬ 
ceed or when to stop; evei’y coui'se of digitalis therapy is a new experi¬ 
ment with an unpredictable outcome. 

For most patients two or three tablets of 0.1 gm. of the powdered leaf 
U.S.P. daily will suffice to restore compensation or to slow the ventricles 
in the presence of atrial fibrillation although in rare instances of advanced 
heart failure it may be necessary to start with four or five such tablets daily. 
The end-point is reached when full compensation is restored or when signs 
of digitalis toxicity develop. 

If congestive failure disappeai-s in the course of atrial fibrillation with 
a rapid ventricular response one usually discontinues larger doses and 
administers a maintenance dose when the ventricular rate drops to 70 or 80. 
However, it is often necessary to give much more digitalis as in many 
cases of this kind the condition of the myocardium requires it. 

Even in patients optimally digitalized the liver may remain enlarged, 
a right sided pleural effusion or ankle edema may persist. Increase in 
digitalis will not benefit these patients but on the contrary will lead to 
adverse effects such as general weakness and nausea. 

The duration of digitalis therapy is vax’iable. Some patients will require 
it for a life-time while others with myocardial infarction, pulmonary 
embolism, streptococcic or viral infections, or active rheumatic fever, 
may not need any medication once the cause responsible for the failure 
has disappeared or a strong fibrotic scar developed. 

In recent years it has become common practice to replace this classical 
form of digitalis therapy which requires skill and knowledge by another 
more mechanical method. Without regard to the patient’s age, weight, 
clinical condition or etiology of the cardiac failure, the “full dose” therapy 
is applied. The patient receives a calculated “average digitalizing” dose 
at once oi in divided doses within 24 hours, the only disagreement being 
whether this dose should be 1.2 mg. of digitoxin or more. While the ex¬ 
perienced clinician will deliberate whether to increase or decrease the 
daily dose by one tablet of 0.1 mg. knowing that this may spell the dif¬ 
ference between well being and suffering, between digitalization without 
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Particularly in elderly patients this method of rapid digitalization often 
leads to nausea and muscular weakness which may persist for weeks. Even 
more dangerous and not infrequent is the appearance of dangerous digi¬ 
talis arrhythmias after as little as 0.6 mg. of digitoxin. On the other hand, 
some patients will require more than the above doses to obtain maximum 
benefits. This individualization of digitalis therapy can be compared to 
that of penicillin therapy for subacute bacterial endocarditis in which we 
can formulate only general rules at the onset of treatment; we have to 
modify them according to the clinical and laboratory findings. 

Among the side effects the most dangerous are certainly the ventricular 
tachycardias often leading to ventricular fibrillation. Their danger lies 
particularly in the fact that they usually do not cause symptoms. They 
are often preceded by extrasystoles in bigeminal form. It is wrong to 
speak of them as a sign of digitalis intoxication since they are absent in 
healthy people even if lethal doses of digitalis are taken. Such extra¬ 
systoles appear in the healthy only in the last minutes of life or are com¬ 
pletely absent. They appear only terminally in the healthy dog. On the 
other hand we have seen such extrasystoles particularly in patients with 
chronic mitral lesions in congestive heart failure even after administration 
of only 0.3 gm. of standard powdered leaf for one day. Some "abnormal 
state of the myocardium” is therefore a prerequisite for the appearance 
of these ectopic rhythms/ as we have pointed out for more than 30 years. 
The nature of this state was unknown until recently. It became clear in 
the past few years that the appearance of such extrasystoles is favored 
by a loss of potassium from the myocardial cell.'* This loss of potassium 
is known to occur in chronic failure and also during administration of 
digitalis in large doses. It is impossible to predict when such extrasystoles 
■will occur but they are always threatening. In using the classical method 
of digitalis therapj'^ one will be able to stop in time when the first extra- 
systoles appear while with the full dose therapy the single extrasystole.s 
increase in number, characteristic patterns of ventricular tachycardia ap¬ 
pear and may be quickly followed by ventricular fibrillation and death. 
Only careful, continuous supervision and energetic action with the use 
of potassium chloride orally and quinidine intramuscularly may save some 
of these patients. When these extrasystoles appear in irregular groups 
they may on auscultation resemble the i*hythm found in atrial fibrillation 
and therefore more digitalis is given with often fatal results. Digitalis 
extrasystoles originating in the ventricles show a characteri.stic continuous 
change of fonn. So do ventricular tachycardias. Atrial tachycardias show 
A-V block. 
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A-V heart block may also appear after administration of very small 
doses. Here too the intrinsic condition of the heart is partly responsible. 

Ventricular extrasystoles and even ventricular tachycardias not caused 
by digitalis are no contraindication against the use of the drug. Actually 
digitalis usually brings about the disappeai’ance of these arrhythmias. 
Even tachycai’dia with alternation of the form of the ventricular complexes 
disappears when digitalis is used.® 

With regard to the question of rapid digitalization one must admit that 
most of the time the advantages for the patient are nil and the disadvan¬ 
tages great. Quick digitalization is necessary only under special circum¬ 
stances: when atrial fibrillation with a fast ventricular rate and low 
blood pressure or congestive failiu*e is discovered in a patient requiring 
an emergency operation, when a patient with coronary stenosis develops 
an atrial paroxysmal tachycardia or atrial fibrillation exists with contin¬ 
uous anginal pain or whether a patient with an acute myocardial infarction 
develops atrial tachycardia, atrial flutter or fibrillation. 

It is known that sublethal doses of digitalis administei’ed to animals 
cause focal necrosis in the myocardium and certain blood vessels. Such 
changes have not been reported in man. However, it is probable that al¬ 
though these histological changes that are seen only in severely damaged 
or dead cells are not demonstrable in man, large doses do lead to some 
harm to the muscle cells. 

At the risk of being repetitious we would like to stress that digitalis 
therapy in every patient should be regarded as an individual problem. It 
is impossible to assume that every patient needs the same dose of digitalis 
for “full digitalization.” If one foi-merly saw too many under-digitalized 
patients, at present many are over-digitalized and this must be considered 
a far greater danger. It is one thing to find out statistically what the 
“average digitalizing” dose is and another to treat every patient with this 
dose. 

Another new aspect of digitalis therapy is the widespread preference 
for digitoxin. For many physicians it “has become a habit.”® This is not 
a new preparation since digitoxin in the form of “digitaline Nativelle” 
has been isolated and widely used since 1869. Several claims have been 
made for its recommendation. One is that this preparation does not have 
to be controlled by bioassay methods. This is true of other isolated glyco¬ 
sides. Moreover, it was found that the potency of several digitoxins avail¬ 
able at the present time is not identical; impurities occur which counter¬ 
act the advantage of giving a “pure” preparation of digitoxin. Another 
advantage is said to be the complete absorption in the intestinal tract. 
This would be important if a certain amount of digitalis would always 
elicit the same response which as we have seen, is certainly not true. 
Furthermore, because of the different composition and absorption of other 
preparations of digitalis such as the standardized leaves from the beginning 
much larger doses are given. 

A third claim often made is that digitoxin is a less toxic preparation. 
This is certainly not correct with regard to nausea, anorexia and even less 
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SO with regard to toxic arrhythmias. The claim has also been made that 
digitoxm acts quicker than other digitalis preparations. This is also not 
a fact since digitoxin more than the other digitalis glycosides unites with 
blood proteins and therefore its action on the heart is slower. Prepara¬ 
tions from digitalis lanata, such as digilanid C or digoxin work faster 
and, since their fixation to blood proteins is minimal, thej' dissipate 
faster.' Digitoxin on the other hand has the advantage of remaining fixed 
in the heart muscle longer and thus has a more extended action. It will 
be useful in the many patients needing continuous digitalis action for a 
prolonged period; however, tablets of standardized leaf contain digitoxin 
and therefore have the same effect. 

It is of interest that digitalis powdered whole leaf tablets are not even 
stocked by some hospital pharmacies which instead dispense only the iso¬ 
lated glycosides. In one hospital a nurse with five years gi’aduate experi¬ 
ence did not know that powdered Avhole leaf tablets existed. 

When quick action is needed such as during a paroxysmal tachycardia 
an intravenous injection of digilanid C, digoxin or sti*ophanthin is useful. 
There is no point in injecting digitoxin in emergencies. The binding of the 
former substances to albumin in the blood being minimal they are of 
greater benefit to those patients who need only temporary digitalization 
or who because of the former appearance of extrasystoles require a drug 
which is more rapidly dissipated. 

The statement has been made that digitalis must be given in larger doses 
when the heart is larger. This is not in accord with our experience and 
the largest hearts in valvular lesions, as seen in the combination of mitral 
and aortic lesions with a tricuspid insufficiency need often very small doses 
of digitalis for maintenance of full compensation. Patients with coronarj" 
sclerosis and heart failure need larger doses even if the heart is scarcely 
enlarged. 

It seems that with rapid digitalization and too rapid diuresis throm¬ 
boembolic phenomena occur more often than when one proceeds in a con¬ 
servative manner.® The weight of the patient should be considered when 
the dosage of digitalis is evaluated. An analysis and explanation of this 
and other observations mentioned below will not be possible as long as 
we do not know how digitalis acts, whether on the muscle proteins or on 
the enzymes, whether it accelerates dephosphorilization or acts on adeno¬ 
sine triphosphate. 

It is well known that under certain conditions digitalis does not improve 
the failing heart. A typical and unfortunately common example of this 
observation is cardiac failure in patients with active rheumatic carditis 
where sometimes cortisone brings about quicker improvement than digi¬ 
talis does. If one finds in patients with atrial fibrillation that the ventricu¬ 
lar rate remains rapid in spite of administration of large doses of digitalis 
it will often be observed that one of the following .situation.s prevails. A 
widespread active carditis in rheumatic valvular lesions may be present 
without other clinical manifestations, particularly, with a normal sedi¬ 
mentation rate. Another condition that may be present is a pulmonarv’ 
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embolism which for unknown reasons makes it impossible to slow the 
ventricles in the presence of atrial fibrillation. A third condition is masked 
hyperthyroidism which responds quickly to specific treatment. It should 
be emphasized here that in many forms of sinus tachycardia digitalis 
does not slow the heart rate. Even with atrial fibrillation, instances are 
known where the ventricular I'ate remained unchanged after administra¬ 
tion of 2 mgm. of digitoxin within 24 hours. 

During digitalis therapy diuretics are often given and their use may 
lead to the phenomenon of re-digitalization. The most common effect of 
this is the appearance of extrasystoles often in form of coupled beats for 
a few days following a profuse diuresis due to a mercurial diuretic. This 
effect was originally attributed to the absorption and re-circulation of digi¬ 
talis from the edematous fluids and the transudates. These fluids were 
supposed to contain relatively large amounts of digitalis. More recently 
this has been denied and it has been claimed that the loss of potassium 
through profuse diuresis is the cause of the extrasystoles. This may well 
be true but we cannot accept it as the exclusive explanation since louder 
and more forceful heart sounds or the disappearance of a gallop rhythm 
indicate improvement in the state of the myocardium. As long as this 
cannot also be attributed to loss of potassium we will keep the old ex¬ 
planation in mind. 

Strophanthin therapy is used too seldom. Many reject it without ever 
having tried it, while others have thought it useless or weak. It must be 
remembered that strophanthin although kept under sterile condition will 
deteriorate rapidly if the glass container or ampoule does not meet certain 
specifications concerning its content of potassium. Still others do not use 
it because they observed fatal accidents shortly after the injection. In 
such cases inquiry will reveal that the dose given was 0.5 mg. which is un¬ 
fortunately still recommended widely in books and articles. Actually the 
single dose should I'arely exceed 0.25 mg. and should be even less in the 
patient who has had digitalis in recent weeks or who has responded to 
former attempts at digitalization with the appearance of extrasystoles. 
An increasing number of extrasystoles and ventricular fibrillation are the 
only real dangers of strophanthin therapy and this danger can be avoided 
with the use of smaller doses and observation of the patient for 30 minutes 
following each injection. If no extrasystoles appear the dose can be re¬ 
peated safely the next day. The slowing action on the ventricle in the 
course of atidal fibrillation is not as pi-onounced as with digitalis. There is 
no doubt, however, that preparations such as ouabaine and strophosid do 
work quicker and often with much less side-effects in patients with myo¬ 
cardial fibrosis, myocardial infarction and heart failure than any other 
preparation. Strophanthin is dissipated quickly and the injection must 
be repeated every 24 to 48 hours. The disadvantage of chronic therapy is 
the necessity for an intravenous injection, since oral or rectal administra¬ 
tions are, for all practical purposes, ineffective; for initiation of a digitalis 
effect however strophanthin is unsurpassed if speed is essential. It is 
often dogmatically stated that three days should elapse between the ad- 
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ministration of the last dose of digitalis and the first dose of strophanthin. 
The duration of this interval depends on many factors among which is 
the response of the patient to digitalis and the type of digitalis used, i.e., 
whether a long acting cumulative digitalis preparation such as digitoxin or 
a rapidly dissipated one like digoxin has been given. The use of the recent¬ 
ly introduced actyl strophantidine is not without risk because of its fast 
action. 

In recent years gitalin preparations have again been recommended. We 
used them 30 years ago as Verodigen and found them to be reliable, ef¬ 
fective preparations particularly in the form of suppositories. In general 
there is no remarkable advantage derived from the use of this prepara¬ 
tion and the statement is still correct that it does not matter much which 
type of digitalis preparation is used but how it is used. 

DAVID SCHERF, M.D., F.C.C.P.' 

NEW YORK, NEW YORK 
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THE ELECTROCARDIOGRAM OF THE MONTH 

This “Electrocardiogram Of The Month’’ is the beginning of 
a series. The authors would be pleased to receive comment and 
controversy from readers in relation to explanations offered. 


Electrocardiograms A and B were made, respectively, before and after exercise 
employing a bicycle exerciser. The 26 year old subject has no symptoms and no 
signs of heart disease. His blood pressure is 120/80. There are no evidences of 
arteriosclerosis in the peripheral vessels or the eyegrounds. He is not a diabetic. 
He is apparently in good health. 

Explanation 

The subject is a healthy intern at the Touro Infirmary who was used as a sub¬ 
ject for a controlled study of the effect of exercise upon the electrocardiogram. 


CONTROL EXERCISE 



A 


B 
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»Innunr>'» 11‘oS 


The inversion of the T waves in Lead II and III and in the precordial leads is 
commonly observed with rapid rate, after 20 rapid deep knee bends, or after a 
period of bicycle exercise sufficient to cause dj^spnea. The inversion of the T 
waves in the middle and right precordial leads is more unusual as a purely exercise 
effect. However, it is commonlj^ observed after hyperpnea and in this instance 
it is also due to the fact that the mean T effects are made to point upward (away 
from all of the chest electrodes) when the exercise causes a marked diminution 
in the magnitude of the ventricular gradient. 

Less exertion produces similar effects if performed 30 minutes to an hour 
after a meal. Smoking has a marked effect in some persons. Many errors in diag¬ 
nosis result from the prevalent deep-rooted prejudice against inverted T waves 
in lead II and in the left precordial leads. These are commonly interpreted as 
abnormal regardless of the circumstances under which the 3 ’^ are observed. It 
seems clear to us that in manj^ instances the proper evaluation of low or inverted 
T waves can only be made by studying tracings made 1) under basal conditions, 
2) after exercise, 3) after a meal, 4) after exercise performed 45 minutes fol¬ 
lowing a meal. The series of observations should be made on the same morning. 
In some cases the effects of other factors should be observed (e. g., smoking). 


MANUEL GARDBERG, M.D. 

IRVING L. ROSEN, M.D. 

NEW ORLEANS, LOUISIANA 

Cardiac Research Laboratory, Touro Infirmary and the 
Department of Medicine, Louisiana State University 
Medical School. 


Carcinoma in Collagen Disease 

With an Illustrative Case Report 


B. GOLBERG, M.B., and P. E. BALDRY, M.B. 
London, England 


The association of carcinomatous changes with lupus erythematosus of 
the shin has been recognised since 1886, when the first cases were described 
by Riessmeyer and also by Curie. In 1934 Uhlmann and Schambye’ were 
able to collect 107 cases from the literature. Kappesser= analysed 140 
cases in 1952 and calculated a maximal incidence of cai'cinomatous change 
of one in every 52 cases of lupus erythematosus of the skin. He found 81 
of 87 of the tumours to be squamous cell carcinomas, four were basal-cell 
carcinomas and two were mixed-cell types. Schwarz® (1953) found the 
incidence in the patients attending his clinic to be one in 213. Kopf^ 
demonstrated the first spindle-celled fibrosarcoma in such skin lesions in 
1946 and Grasreiner and Sterba® published a further spindle-celled fibro¬ 
sarcoma in 1954. Tar carcinoma of a lupus erythematosus scar has been 
described by Rosmanith.® 

Whether a specific etiologic relationship exists between these skin lesions 
and the malignant changes is controversial. Schwarz® has outlined three 
possibilities: (a) the conjunction of the two conditions may be accidental; 
(b) the treatment of the lupus lesions by irritants such as caustics or 
irradiation, promotes the development of malignant change; (c) there is 
a specific predisposition to malignant change in the skin lesions of lupus 
erythematosus. In his series 10 per cent were previously untreated, and 
he concluded that the predisposition was not specific, but similar to that 
found with lupus vulgaris, burn scars, radiation damage, chronic light 
sensitivity, and other conditions in which skin atrophy occurs. In Mont¬ 
gomery’s" experience there was a lower incidence of epitheliomatous change 
in lupus erythematosus than in lupus vulgaris. 

Whatever the ultimate conclusion about this relationship, there is no 
doubt that carcinomatous change is frequent in lupus erythematosus of 
the skin. We have not, however, been able to find a reference in anj’’ of 
the major publications on the subject to carcinomatous change occurring 
in other organs affected by the visceral changes of systemic lupus 
erythematosus. 

The association of malignant disease with other collagen diseases has 
been repeatedly noted in dermatomyositis. The first description of visceral 
changes in this disease by Urbach® in 1930 was soon followed by Bezecny’s® 
report of three cases with associated carcinoma of the ovary or breast. 


From the Ashford Chest Clinic, Ashford, Middlesex, England.,. 
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Jnminry, Ip;s 

Sheard and Knoepfler^o were able to collect 70 cases associated with malig¬ 
nant disease by 1956, the predominant site of the malignant change being 
^astro-intestinal or genital tract. Cases associated with carcinoma 
of the lung have been frequently described.”-” Schuermann'-'' contrasted 
the situation with that in scleroderma, also a collagen disease, and one 
sometimes difficult to differentiate from dermatomjmsitis. In his study of 
600 cases of scleroderma over 20 years he failed to find a single instance 
of associated malignancy. Zatuchni et aP« were to describe the first such 
cases in 1953. In each of their three cases an unsuspected terminal bron- 
chiolar (“Alveolar-cell”) carcinoma was found in association with the 
pulmonary fibrosis of scleroderma. In addition they reported three other 
malignant lesions in a series of 39 patients with scleroderma, two being 
carcinomas of the breast in women and one an undifferentiated widely 
disseminated fibrosarcoma in a man. Jonsson and Houser” have since 
added a case of bronchogenic adenocarcinoma in a woman with scleroderma. 
Carcinoma of the lung has also been described in conjunction with widely 
ranging conditions apart from the collagen diseases, and in asbestosis an 
etiologic relationship is believed to exist. 


The close association between dermatomyositis and visceral tumours 
has given rise to several etiological conceptions. Brunner and Lobraico’" 
and Curtis et ah'* have suggested that the cutaneous lesions are the result 
of sensitisation to the products of the tumour or its destruction. Becher 
et apo postulate a minimal metastic infiltration of skin and muscle, with 
a resulting inflammatory mesenchymal reaction and destruction of the 
neoplastic cells. Various authors have i-eported amelioration of symptoms 
of dermatomyositis coincidental with effective treatment of the malignant 
tumour.^”’-® Bezecny^ reported improvement in skin and muscle mani¬ 
festations after excision of the primary tumour in three cases, to be fol- 
loAved in one by recurrence at the appearance of metastases. Similar 
experiences have been reported by Dostrovsky et al.” 

Carcinoma of the lung is the commonest of all neoplasms to give rise 
to remote manifestations not due to obvious metastases. Syndromes sug¬ 
gestive of rheumatoid disease have been described, Avith joint pains and 
the development of chronic arthritis sometimes leading to the complete 
picture of hypertrophic pulmonary osteoarthropathy. In addition neuro¬ 
logical disturbances have recently been reported Avhich include primary 
sensory neuropathy, mixed motor and sensoiy polyneuritis, acute cortical 
cei-ebellar degeneration and Ami’ious myopathies such as are found Avith 
dermatomyositis. These Amrious complications often precede other sign.s 
of the tumour by long intervals. Curtis et afl” in eight cases of deimafo- 
myositis, found the latent period to be on an average of 18.6 months. 
Mineral in a reAueAV of the subject, discusses some of the possible Avays m 
Avhich such complications could arise, concluding that they may represent 
a sensitisation I'eaction to some antigenic product of the grOAvth. In sei um 
sickness, a frankly allergic disorder, radicular and peripheral neuroiiathies 

are AA^ell knoAAm. 

There is thus mounting evidence that a variety of conditions ranging 
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from dermatoniyositis to peripheral neuritis and myopathies can be asso¬ 
ciated with carcinoma of the lung. These manifestations frequently pre¬ 
cede the clinical appearance of the neoplasm, and generally improve if 
not disappear, with its successful extirpation. It seems likely that in such 
cases the relationship is an etiological one, and that some product of the 
tumour is the intermediary, effective either directly on the tissue involved, 
or acting through a process of sensitisation. 

We here present a case in which systemic lupus erythematosus was 
found associated with an oat cell bronchial carcinoma. These conditions 
have not, apparently, been previously described together, and their possible 
relationship is discussed. 



Figure 1: Hospital admission film showng small area of mottling left midzone. 

^\ 9 we 2: Some collapse of right middle and lower lobes, and also left lower lobe 
Pleural changes present—Efpitre 3: Right lung clear. Tight collapse of left lower lobe 
tdue to carcinoma) concealed behind heart shadow.— Figure U: Bronchogi-am showing 
collapse of whole left lung, with almost complete obstruction of left main bronchus. 
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Case Report 



On 

amounts of blood in 


the sputum at the time of severe bouts of coughing. 

She had had a mild attack of rheumatic fever at 17 vears of uro nr ,a +, • i 

of left-sided pleurisy in 1930 with “congestion of the lung” in^l93^ and two episode.s 
20 to 30 cigarettes a day ali her adult life. ® 

On examination there was no abnormal physical sign and a chest mHinm-nni v, > 
the lungs to be cleat. As she had been tvork/ng in a for tt 

wheie much ammonia was used, her symptoms were attributed to the aegravation of 
a long-standing bronchitis by the ammonia fumes. a!,fc,ia\aiion oi 

After giving up this work she remained well until April 1955, when she suddenlv 
became exti^mely ill, with a high fever, dyspnoea and blood-stained sputum. On ad¬ 
mission to hospital generalised rhonchi and rales were heard anteriorly in the left 
upper and mid-zones of the chest. The initial chest radiograph (Figure 1) showed 
only a small area of mottling in the left mid-zone, which did not seem sufficient to 
account for the severity of her condition, but Haemophilus influenzae and Staphylo¬ 
coccus aureus were grown from the sputum. White cell counts ranged between 5 600 
and 6,300 per cubic mm. with about 70 per cent neutrophils. Treatment, first with 
penicillin a mega, unit twice daily for four days) and then tetracyclin (260 milli¬ 
grammes every six hours for four days) had no effect on her condition, and during 
this time physical signs of collapse and consolidation of the right lower lobe appeared. 
This was confirmed by further radiographs (Figure 2) which also showed some collapse 
to be present in the left lower zone. Chloromycetin (500 milligrammes every six 
hours) was then given and with this the infection was brought under control. During 
this time a soft apical systolic murmur was occasionally heard. She was discharged 
May 12, 1955 and when seen as an outpatient May 24, 1955 was symptom free. A 
radiograph showed the right side to have cleared completely, but there was still a slight 
amount of inflammatory change in the left lower zone. 

She remained well until the beginning of July, when a butterfly erythematous rash 
developed over her nose and cheeks, with the typical appearance of lupus erythematosus. 
The rash extended around her mouth, down her neck and affected her hands. About 
this time cough with a slightly blood-stained sputum returned. She also complained 
of pain and swelling of the left knee, and mai-ked tenderness over the anterior ends 
of her ribs. She was readmitted to the hospital July 20, 1955. In addition to the rash 
and joint changes there were now physical signs of a collapse of the left lower lobe, 
confirmed by a radiograph (Figure 3). The soft apical systolic murmur heard pre¬ 
viously reappeared. Albumin and a moderate number of red blood cells were found 
in the urine. Blood examination showed a leucopenia (4,650 white cells per cmm. with 
60 per cent neutrophils). A diagnosis of acute systemic lupus erythematosus was made, 
although bone marrow examination on two occasions failed to show the presence of 
L. E. cells. Treatment with ACTH (80 milligrammes a day) was started and resulted 
in marked improvement in the rash and joint pains. At this time it was considered 
that the lesion in the left lung was due to lupus erythematosus and it was hoped to 
confirm this by histological examination of a bronchoscopic biopsy. This investigation 
had to be postponed however, because the rash had extended around her mouth and 
made her lips inflamed and tender. While waiting for this to improve, bronchography 
was carried out and showed that the collapse had now involved the whole of the left 
lung, the left main bronchus being completely occluded (Figure 4). Bronchoscopy at 
this stage showed the lumen of the left main bronchus, just below the carina, to be 
obstructed by granular swelling. A biopsy showed the histological appearances of oat 

'^^He'^r ^geneTal condition precluded any surgical treatment, there being evidence of 
renal involvement with urinary symptoms and red blood cells in 

was continued and seemed to keep the lupus erythematosus under The rash 

remained much less marked and although red blood cells persisted I”;,?;! 

urea estimation towards the end of the illness was within "°rmal | ^ ^ j 

grammes per 100 milliliters). Nevertheless she gradual y became veaker and died 
December 1, 1955. Post-mortem examination was refused. 

Discussion 

Although the diagnosis of systemic lupus erjdhematosus could not be 
confirmed by the finding of L. E. cells in this case, many of the character¬ 
istic features of the disease were present. At least eight of the 10 criteria 
laid down by Jessar et al-"-" were fulfilled. The butterfly rash, acute migra¬ 
tory polyarthritis, changing cardiac murmurs, varying overt and micro- 
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scopic haematuria, albumimu'ia, pulmonary signs apart from those at¬ 
tributable to the carcinoma, anaemia, and persistent leucopenia despite 
acute pulmonary infection, all indicated a severe systemic disorder clini¬ 
cally in keeping with systemic lupus erythematosus. The response to ACTH 
with recrudescence of rash and polyarthritis when dosage was reduced was 
also in favour of this diagnosis. 

During the patient’s two hospital admissions the pulmonary manifesta¬ 
tions of left-sided pneumonia followed by right-sided lower lobe collapse, 
which both cleared, only to be succeeded at an interval by left lower lobe 
collapse, are in keeping with the description by Gould and Davies^® of the 
radiological findings in their large series. Harvey et aP'^ in a clinical 
analj'sis of 138 cases found pleui’al involvement one of the hallmarks of 
systemic lupus erythematosus and also described persistent pulmonary 
consolidations lasting up to eight months, with chronic interstitial pneu¬ 
monitis leading to atelectasis and respiratory failure. Lung changes were 
found in 46 of 105 patients. Twenty had changes considered to be pro¬ 
duced by the lupus, six had pulmonary tuberculosis, five lobar pneumonia, 
two lung abscess, nine lobular pneumonia, two aspiration pneumonia and 
one repeated haemoptyses. The last is of interest in view of the present¬ 
ing symptoms in our case. 

In retrospect it seems likely that these presenting symptoms, of cough 
and haemoptysis, were due to the carcinoma of the left main bronchus, 
which had not reached a size sufficient to produce radiological abnormality. 
The distinctive features of the lupus subsequently masked those of the 
neoplasm. Similar problems arose in the case reported by Williams and 
Lundberg,®® where there was the association of systemic lupus erythema¬ 
tosus, a meningioma and carcinoma of the cervix. Here the neurological 
signs and symptoms, at first attributed to the lupus, only cleared after the 
diagnosis and successful removal of the meningioma. 

It is tempting in our case to relate the lupus to the carcinoma, and postu¬ 
late that, as in skin lupus, the lesions in the bronchial mucosa were poten¬ 
tially malignant, the carcinoma being precipitated by the irritant effects 
of heavy smoking and later exposure to ammonia fumes; or to suggest 
that a primary bronchial neoplasm gave rise to the clinical picture of 
systemic lupus erythematosus through some mechanism of tissue sensitisa¬ 
tion. In the case described by Jonsson and Houser,in which there was a 
10 year histoiy of scleroderma, the diffuse interstitial lung fibrosis was 
thought to be the likely cause of the carcinoma. In ours the relationship 
may have been accidental, and this is supported by the fact that no other 
case has apparently been previously described. However, the association 
of scleroderma with malignant disease had not been found, although 
sought for, until 1953,i® since when seven cases have been reported. It 
may be that carcinoma will prove to be as frequent an occurrence in lupus 
erythematosus as in other collagen diseases. 
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Editorial 

The Contribution of the International Congresses on 
Diseases of the Chest to International Understanding 

Walter Pater wrote that a concentration of interest is precedent to the 
finest flowering of the arts, sciences, philosophies, and life itself. This 
explains the basis of the great contribution to international understand¬ 
ing and friendship made by Congresses of the American College of Chest 
Physicians; they are built around a concentration of interest—specialism 
in diseases of the heart and lungs. 

Specialisms in crafts and professions are the hallmark of a highly-de¬ 
veloped and integrated community. They are not something new. Herod¬ 
otus described them in Egj'ptian medicine of 4,500 years ago. For their 
beginnings there are two outstanding reasons: Public demand, to fulfill 
a social need of the times, and the inherent desire in some men to do one 
or two things efficiently rather than many things adequately. For their 
growth to fruition on correct lines one thing is especially necessary: An 
interchange of viewpoints in frank discussion. 

The field of research has made such enormous advances in theory, tech¬ 
nique and apparatus that it is now beyond the scope of one man to attain 
full efficiency in more than one branch of medicine. Moreover it is rare 
for one opinion to be enough; the specialist in diseases of the chest re¬ 
quires the support and checking of one or more scientific investigators, 
with their laboratory tests, radiography and electrical readings, and often 
such collaborators must be called in at regular intervals in order to assess 
the value of treatment or the prognosis of the illness. That is why the Col¬ 
lege embraces so many allied specialisms. 

The chest specialist cannot afford to let up on his reading if he is to 
retain his own self-respect, and to have the highest of all prizes in the 
respect of his colleagues. He must know what his fellow-specialists are 
doing in countries outside his own; better still he must try to meet them, 
know them, and correspond with them. 

International conferences help us to acquire the art as well as the sci¬ 
ence of our specialism; listening to learned papers is not the whole story. 
Graphs and statistics can give broad indications on treatments and their 
results, but patients often beat mathematical pi’ognosis and refuse to fall 
into neat categories. The real value of our conferences comes out in panel 
discussions, and in those intimate sharings of experience that result from 
the social programmes, when we “talk shop.” It is then we learn that the 
personal factors that explain I'eactions to illness are universal; that in 
dealing with our own patients we are dealing with citizens of the world. 

Above all, we make lasting friendships. Every International Congress 
results in growing correspondence with fellow-members, from Athens to 
Oslo, Johannesburg to New York, Taiwan to London. A member of the 
College is not an Indian or a Californian or a Scotsman; he is a colleague 
in a medical fellowship. To meet him anywhere is to meet a friend; to 

be at war with him is unthinkable. RICHARD R. TRAIL, M.D., F.C.C.P.- 
_ LONDON,ENGLAND 


‘Regent for England. 
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A New Year has just begun and there are many College activities to 
we may look fomard—the 24th Annual Meeting to be held in San Prani 
this spring the Fifth International Congress in Tokyo, September 7-11 rnTm-m? 
chapter and regional meetings. 

The Interim Session of the College held in Philadelphia last month, was a tre 
men Jius success. The Scientific Program, prepared under the chairman.shin of 
Dr. Robert V. Cohen, drew a record attendance of over four hundred members 
and guests. I would like to congratulate Dr. Cohen and his committee on the fine 
m-ogram, and thank the officers and members of the Pennsylvania Chanter of the 
College for their splendid hospitality. 

Plans for our Annual Meeting and for our next International Congress are 
progressing satisfactorily, and I trust that many of the members of the College 
are planning to attend these two important sessions. 

I would like to make a very important announcement regarding the 24th An¬ 
nual Meeting of the College to be held at the Fairmont Hotel in San Francisco, 
June 18-22. Most of you are aware of the acute hotel situation in San Francisco', 
and in order to be assured of satisfactory hotel accommodations during our Annual 
meeting, it is essential that you follow the proper procedure. If you are planning 
to attend the College meeting only, and not stay over in San Francisco for the 
Meeting of the American Medical Association, complete the coupon on page xxiii, 
and send it at once to the San Francisco Convention and Tourist Bureau, via air 
mail, with the required deposit. If you plan to remain in San Francisco for all 
or a portion of the American Medical Association meeting June 23-27, it is essen¬ 
tial that you attach to the College coupon a completed hotel reservation form 
clipped from an issue of the Jouimal of the American Medical Association. Appli¬ 
cations for reservations will be accepted by the Convention Bureau in the order 
in which they are received and only by following this procedure can you be as¬ 
sured of remaining in the same hotel for both the College and the American Medi¬ 
cal Association meetings. I have been infonned that the first hotel reservation 
coupon will appear in the January 4th issue of the Jonrnal of the American Medi¬ 
cal Association, and I cannot stress too strongly the importance of sending in the 
coupons at once. Unfortunately San Francisco does not have a sufficient number 
of rooms in the larger hotels to accommodate every physician \vho plans to attend 
the meetings. There are, however, many excellent accommodations in the smaller 
hotels and the new tourist courts are recommended by the Convention Bureau. 

The Board of Regents of the College adopted a resolution at the Interim Ses¬ 
sion in Philadelphia to expand the College committees so that our members in 
all countries will have an oppoi'tunity to participate in committee activities. The 
international committees will meet at the time of our international congresses 
to discuss their programs and present reports. Plans are now being put into 
effect to organize these committees so they will be able to meet in Tokyo. 

The Board of Regents accepted an invitation from the Honorable Edwm L. 
Mechem, Governor of the State of New Mexico, to hold a homecoming meeting oi 
the College in his state in 1959. During that year the College will celebrate Us 
Silver Anniversary and a number of special events will be arranged, ine 
College held its first meeting in Albuquerque in 1935 and it is 
we return to celebrate our Twenty-Fifth Anniversary. The City of Albuqumqi e 

has pledged its support to the College in this homecoming celebration. Ihe meet¬ 
ing in Albuquerque is planned for the fall and will be held in addition to the 
25th Annual Meeting of the College scheduled for June 3-7, 1959 
City. Dr. J. Arthur Myers is preparing a history of the College for f 
Fifth Anniversary. A special feature of the history will i^^jude photogiaph^ 
fathers and sons who are members of the College. If ‘ • pniewo 

members have not sent their photographs to the Executive Offic 
they should do so without delay 


Mrs. 


ould do so without deia 5 ^ hnci iviihes 

Gordon j'oins me in sending you and your families oiii e j ■ 


for the New Year. 





PROGRESS REPORT ON TOKYO CONGRESS 

Plans for the Fifth International Congi-ess on Diseases of the Chest to be 
held in Tokyo, Japan, September 7-11, 1958, are well under way. Murray 
Kornfeld, Executive Director of the College, spent several weeks in Japan 
meeting with College officials in that country and with members of the Japan 
Chapter. A meeting of the chapter was held at Chinzanso, Tokyo on October 9, 
1957. The meeting was attended by a large number of College members in 
Japan (see photograph), at which time plans for the Congress were reviewed 
and discussed. It was decided to hold the scientific sessions of the Congress 
in the Dai-Ichi Building which has two theaters seating 700 and 300 respec¬ 
tively. A separate room will be used for the continuous shWing .of motion 
pictures during the Congress. The secretariat of the Congress will also be 
established in the Dai-Ichi Building. 

The Inaugural Session of the Congress will take place in the Yomiuri hall, 
and the closing banquet will be held at the Tokyo Kaikan. All of the above- 
mentioned facilities are in the center of the city and within easy walking 
distance from the hotels. • 

Ai'rangements are also being completed for technical and commercial ex¬ 
hibits. 

The Imperial Hotel in Tokyo has been selected as the headquarters hotel to 
house the delegates and other first class hotels in Tokyo have been engaged 
for the Congi'ess. 


PRIME MINISTER OF JAPAN ACCEPTS HONORARY PRESIDENCY 



Left to right: Prof. Jo Ono, Prof. Yoneji Miyagawa, Murray Kornfeld, Prime Minister 
Nobosuke Kishi, Prof. Taizo Kumagai, and Prof. Arao Imamura. 


The Honorable Nobusuke Kishi, Prime Minister of Japan, agreed to serve as 
Honoiaiy President of the Fifth International Congress on Diseases of 
the Chest in Tokyo next September. A number of important officials in the 
Japanese government will be invited to serve with the Prime Minister as 
honorary members. All of the ambassadors residing in Tokyo will also be in¬ 
vited to serve as honorary members of the Diplomatic Committee. 
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OFFICERS AND COMMITTEES 

The College has 132 members in Japan and every member is being assigned 
to serve on one of the many committees in order to facilitate the organization 
of the Congress. The President of the Congress is Professor Taizo Kumagai 
of Sendai University. The Vice Presidents are: Professors Hiroshige Shiota, 
Yoneji Miyagawa, Seize Katsiiniima, Arao Imamura, and Yas Kuno. Members 
of the Executive Committee are: Professors Masanaka Terada, Osamu Kitamoto, 
Masao Tsuzuki, and Naotsugu Kawai. Mr. Taizo Ishizaka, President of the 
Federation of Economic Organizations, one of the leading industrialists of 
Japan, is Chairman of the Committee on Finance. He is being assisted by Mr. 
Ichiro Yano, President of the Dai-Ichi Mutual Life Insurance Company. Pro¬ 
fessor Jo Ono, Regent of the College for Japan, is Secretary-General of the 
Congress. 

SCIENTIFIC PROGRAM 


Scientific papers, panel discussions, fii-eside conferences and motion pictures 
will be presented on the following subjects: 

Cardiopulmonary Function Studies Aviation Medicine 


Tuberculosis 
Coronary Disease 
Benign and Malignant Tumors 
Cardiovascular Surgery 
Bronchoesophagology 


X-Ray Radiation 
Cardiopulmonary Pediatrics 
Occupational Diseases of the Chest 
Asthma and Emphysema 
Miscellaneous Topics 


Eminent scientists from countries throughout the world will participate in 
the discussions, which will be simultaneously interpreted into the three of¬ 
ficial languages of the Congress, i.e., Japanese, French and English. There 
will also be scientific and commercial exhibits and visits to various medical 
institutions and hospitals in Japan. 


SOCIAL PROGRAM 

An interesting program of social activities is being planned by the com¬ 
mittee in Japan which will include official receptions, tea ceremonies served 
by Geisha girls, a Japanese kimono fashion show, flower arrangements, a Japa¬ 
nese musical, and special Japanese dining including tempura, Ghengis Khan, 
sukiyaki, etc. In addition, there will be tours arranged to view Mount Fuji, 
Shrines, Buddhas, Japanese gardens and parks, as well as other places of in- 
tcrcst. 

POST-CONVENTION MEETINGS AND TOURS 
Following the close of the Congress in Tokyo, a group of physicians will 
leave for Kyoto to pai-ticipate in the 7th International Congress of Broncho¬ 
esophagology sponsored by the Intei-national Bronchoesophagological Society. Dr. 
Chevalier L. Jackson, Philadelphia, serves as secretary of this society. In 
addition to the scientific program, plans are being perfected for a social pro¬ 
gram, as well as sight-seeing in and around Kyoto. 

A side-trip to Nara, one of the national parks of Japan, will be arranged. 
The group will then proceed to Hakone where a limited number of rooms will 
be available at the Fuji Hotel. Hakone is one of the famous spas of Japan and 
is situated in one of the most beautiful mountain resort areas in the country. 
The group will then proceed via air to Hong Kong. 

The programs which are being ai-ranged by the College chapters in Hong Kong 
and the other countries to be visited at the close of the Congress in Japan will 
be covered in future issues of Diseases of the Chest. 

For those planning to participate in the Grand-Congress Tour, it should be 
pointed out that the number will be limited to the first class accommodations and 
air transportation available. It is requested that they file their applications as 
soon as possible with the Executive Director of the College in Chicago. 

INTERIM SESSION 

The Interim Session of the College held at the Warwick Hotel, Philadelphia, 
on December 2 and 3, was one of the most successful and best attended fall 
meetings the College has ever had. More than four hundred members and 
guests were present for the scientific session presented on Monday, December 2, 
and the cocktail party and dinner that followed were attended by the maxi¬ 
mum number of persons the hotel could accommodate. The Pennsylvania^ 



chapter of the College was host at the cocktail party. Dr. Burgess L. Gordon, 
President of the College, pz-esided at the dinner and introduced the oflicials 
and guests. Mr. Robert K. Bell, Ocean City, New Jersey, Past President of the 
New Jersey State Bar Association and member of the House of Delegates of 
the American Bar Association, was guest speaker and gave a very interesting 
talk on “The Challenge to the Medical and Legal Professions." The evening 
closed with a series of Fireside Conferences on a variety of subjects of special 
interest to heart and lung specialists. 

On Tuesday, December 3, the Executive Council, Board of Regents and 
Board of Governors held their semi-annual meetings, and a number of councils 
and cofnmittees of the College held special meetings during the day. The pro¬ 
ceedings of the administrative meetings follow. 


The 

mittee 


ADMINISTRATIVE SESSIONS 
Warwick Hotel, Philadelphia 
December 3, 1957 

following Regents, Governors, Chapter Officers^ and Council and Corn- 
Chairmen attended the sessions of the College in Philadelphia. 

Osier A. Abbott, Atlanta, Georgia _ 

Albert H. Andrews, Chicago, Illinois 
Alvan L. Barach, New Yoi’k City 
Gerald Beatty, Wilmington, Delaware 
Samuel Bellet, Philadelphia, Pennsylvania 
Otto L. Bettag, Chicago, Illinois 
Katharine R. Boucot, Philadelphia, Pennsylvania 
Otto C. Brantigan, Baltimore, Maryland 
Charles A. Brasher, Mount Vernon, Missouri 
John F. Briggs, St. Paul, Minnesota . 

Ross K. Childerhose, Harrisburg, Pennsylvpia 
Robert V. Cohen, Philadelphia, Pennsylvania 
Sumner S. Cohen, Oak Terrace, Minnesota 
Dean B. Cole, Richmond, Virginia , „ r 
James P. Cooney (Maj. Gen.), Washington, D. C. 

Edgar W. Davis, Washington, D. C. , . 

Everett C. Drash, Charlottesville, Virginia _ 

S^eymour M. Farber, San Francisco, California 
M. Jay Flipse, Miami, Florida „ 

Carl H. Gellenthien, Valmora, New Mexico 
Roy F. Goddard, Albuquerque, New Mexico 
Alfred Goldman, Los Angeles, California 
Alfred Goldman, St. Louis, Missouri . 

Burgess L. Gordon, Albuquerque, New Mexico 
Edward A. Greco, Portland, Maine 
T IT T Harris Albuquerque, New Mexico 
Glivalier L. Jackson? Philadelphia, Pennsylvania 

Hollis E. Johnson, Nashville, • 

Edward Lebovitz, Pittsbin-gh, Pennsylvania 

t£t L'-MayoS: SadelpHa. Pennsylvania 

F?al^^'£finS Pro^vMenceT'RhoL Island 

Arthur M. Olsen, Rochester, Minnesota 
J Winthrop Peabody Sr., Washington, . 

Charles K. Petter, Waukegan, Hlmois 
Sseph cTPlacak, Abingdon V^rgnia 

Coleman B. Rabin, New York City 

B EiSriferH™, Cimecticut 

A®ThSos!’PhlMelphia, Penwl™"'” 

« q Van Ordstrand, Cleveland, Ohio 

S H Vatornam Knoxville Tennessee 
Frying Willner, Newark, New Jersey 
Roy A. Wolford, ^^gshington,^D^C.^ Chicago, Illinois 
hS Sul: Executive Assistant, Chicago, Illmojs 
TT'.voPutlVe 
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JOINT iMEETING, BOARD OF GOVERNORS AND BOARD OF REGENTS 

A joint luncheon meeting of the Board of Governors and Board of Regents 
of the College was held at the Warwick Hotel, Philadelphia, on Tuesday, 
December 3,1957. Dr. David H. Waterman, chairman of the Board of Governors, 
presided at’the meeting. Dr. Robert V. Cohen, chairman of the program com¬ 
mittee for the Interim Session of the College, was introduced and the members 
of the Board of Governors and Regents expressed their appreciation to him and 
his committee for the outstanding scientific program which had been pre¬ 
sented on the previous day. Drs. Katharine R. Boucot and Robert L. Mayock, 
President and Secretary of the Pennsylvania Chapter of the College, were 
introduced and received the congratulations of the assembled officials for the 
splendid hospitality extended by the members of the Chapter. 

The following reports were presented: 

Report of the Committee on Scientific Program 
24th Annual Meeting, San Francisco, June 18-22, 1958 

Samuel Bellet, Chairman 
Section on Cardiovascular Diseases 

Peter A. Theodos, Chairman 
Section on Pulmonary Diseases 

Drs. Bellet and Theodos reported that plans for the scientific program to be 
presented in San Francisco are well under way and every effort will be made to 
complete the program promptly in order that it may be published in an early 
issue of Diseases of the Chest. 


Report of the Committee on Membei’ship 
Chevalier L. Jackson, Chairman 

Between March 1 and September 1, 1957, 333 applications from all parts of 
the world were received and presented to the Board of Regents. Of these appli¬ 
cations, 162 were for Fellowship, 53 for Associate Fellowship, 82 for Associate 
Membership and 36 for advancement to Fellowship. Of this group, 166 applica¬ 
tions were filed by physicians in the United States and Canada and 167 by phy¬ 
sicians in other countries. It should be noted that the 167 applications from 
countries other than the United States and Canada include some 60 applications 
which were filed after the September 1 deadline. Twelve of the physicians in 
the United States and Canada who applied for Fellowship have been reclassified 
as Associate Fellows. These applications were handled promptly in order to be 
able to include the listings in the 1958 edition of the Directory of the College. 

With the addition of 294 new members in all parts of the world, the total mem¬ 
bership of the College is now 6166. As of November 15th, there were 45 appli¬ 
cations pending presentation to the Board of Regents at the Annual Meeting. 
Others will, of course, be received between now and March 1, 1958. 


Report of the Editorial Board 
J. Arthur Myers, Editor-in-Chief 


The Editorial Board is pleased to report on the progress of Diseases of the 
Chest for the year 1957. During the year, approximately 80 per cent of the space 
in the journal was devoted to the publication of scientific articles and College 
news. We published 154 scientific articles in 1957, as compared to 141 in 1956. 

The current circulation of the journal is 8,100 copies monthly which reach 88 
countries and territories throughout the world. Effective January 1958 with 
the addition of new members, the circulation will reach 8,400 copies monthly 
which will be the largest circulation the journal has enjoyed. 


Report of the Board of Examiners 
Coleman B. Rabin 


Twenty-one candidates for Fellowship in the 
Philadelphia today. Of these, 4 are retaking the 
the Board of Examiners. 


College are being examined in 
examination at the request of 
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Keport of the Council on Postgraduate Medical Education 
J. Winthrop Peabody Sr., Chairman 

Three postgrac^ate courses on diseases of the chest were nresented liv fhp 

£cke? Stober'2T^2^'I^^? Annual Chicago Course was held at the Hotel Knlcker- 
DocKe^ Uctopei 21-25, in which 53 physicians were registered; the 10th Annual 

Course, November 12-16, was presented at the Park 
Sheiaton Ho^el and registered 119 physicians; and the 3rd Annual California 
Comse was held at the Ambassador Hotel in Los Angeles, December 9-13 with 
a registration of 104, Our Council is pleased to report that the 11th Annual'post- 
Mo Yvf 7 of the Chest will be presented in Philadelphia, 

u Warwick Hotel, and the 4th Southern Postgraduate Course is 

scheduled to be held at the Grady Memorial Hospital, Atlanta, Georgia, in co- 
operation with Emory University, during the week March 10-14, 1958. 

During the period from 1946 through 1957 the College has presented fifty post¬ 
graduate courses on diseases of the chest in the United States with the registra¬ 
tion totaling 3,533, This is in addition to the many fine postgraduate courses 
presented under the auspices of College chapters in other countries. It is the aim 
of your Council on Postgraduate Medical Education to continue this teaching pro¬ 
gram in order that many more physicians may avail themselves of the oppor¬ 
tunity to keep abreast of the advances made in the diagnosis and treatment of 
heart and lung conditions. 

Report of the Committee on Bronchoesophagology 
Arthur M, Olsen, Chairman 

Since the annual meeting of the College in June, the Committee on Broncho¬ 
esophagology has been increased in size by the addition of 5 new members. Tlie 
full membership of the committee now totals 15. 

During the past year the major project of the Committee on Bronchoesophagolo¬ 
gy has been a study on bronchography. This study was carried out by means of 
personal communication with 57 men who make bi’onchograms. These men Avere 
drawn from the specialties of radiology, thoracic surgery and ENT (broncho¬ 
esophagology), The report was given as part of the scientific program at the 
annual meeting of the College in May, 1957 and will be printed soon in Diseases 
of the Chest. 

At its recent meetings the committee has considered and discussed at length 
a variety of subjects within the field of bronchoesophagology. These include (1) 
problems in the training of bronchoesophagologists (editorial Diseases of the 
Chest December, 1955), (2) bronchography, (3) complications of esophago.scopy 
and bronchoscopy and their prevention, (4) foreign bodies—who will remoi'e 
them?, (5) anesthesia for peroral endoscopy, d’seussion of an analysis of various 
agents, (6) endoscopic photography in the teaching of bronchoesophagology, (7) 
esophageal motility studies, (8) study of bronchial anatomy and bronchial nomen- 
clature, (9) cinematography of the esophagus. 

As a project for 1958 we are planning to prepare an editorial^ which ivill ^^ll 
attention to the value of endoscopic photography in the teaching of broncho¬ 
esophagology. Although we do not expect to make bronchoesophagologists out of 
medical students, Ave do feel that they should be thoroughly acquainted with the 
field so that many of them can take up the specialty at a postgraduate leve . 

Report of the Committee on Cardiovascular Disease 
Arthur M. Master, Chairman 

The Sections on Cardiovascular Disease of the American College of Chest Phy¬ 
sicians canlook fonvard to making significant contributions to P^o^. 

in their resnective fields. The possibi ities are manifold. The chief reason 
tm my coSniffs Jhe fac^ that the couatp-e beat eardlologiat, are no,v onrelM 
and actively participating in our organization. 
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There are now seven sections in Cardiovascular Disease; 

Section on Clinical Cardiovascular Disease 

Eliot Corday, Beverly Hills, California, Chairman 

Section on ., 

Israel "h, N. Y., Chairman 

Section on Cardiovascular Surgery . . 

Charles P. Bailey, Philadelphia, Pennsylvania, Chairman 

Section on Rehabilitation 

H. Easton McMahon, New York, N. Y., Chairman 

Section on Electrocardiography 

Irving Mack, Chicago, Illinois, Chairman 

Section on Cardiovascular Physiology 

John J. Sampson, San Francisco, California, Chairman 

Section on Pediatric Cardiology 

Benjamin M. Gasul, Chicago, Illinois, Chairman 
I respectfully suggest that there is a need for two more sections to be con¬ 
stituted; one on "Hypertension” and another on "Roentgenography of the Heart.” 
The latter group could probably operate within the framework of the already 
active Section on Angiocardiography or vice versa. 

It is important that the programs of all these sections be coordinated, and 
this can best be done at a Chairmen’s meeting held at least twice yearly. In the 
past, this has not worked out as well as it might. It would probably be most con¬ 
venient for such conferences to be held at the annual meeting place and in Chicago. 

To my mind, a most valuable project for us to concentrate on would be, in 
broad terms, "Recent Advances in Cardiovascular Diseases.” This would include 
progress in diagnostic techniques, therapy, changing patterns of disease, etc., 
all of which would be culled from the many contributions made at our own meet¬ 
ings. 

We should plan to have certain topics pre-selected by the program committee, 
covered thoroughly from every aspect at each of our annual and interim meetings. 
This need not interfere with the plans of any contributor to publish his own work 
independently, if he so wished. 

The chairmen of the sections on cardiovascular disease, the program com¬ 
mittees whc . ' ” ' ■ la of the Seminars, Scientific Lectures, Luncheon 

Panels and i ‘ at the annual meetings, would delineate the scope 

of “recent advances in cardiovascular diseases, medical and surgical,” always 
correlating with pulmonary disease, whenever possible. Symposia on pertinent, 
provocative, up-to-the-minute problems of cardiovascular disease, both from the 
medical and surgical viewpoint, should be planned. These should deal, not only 
with cui'rent progress but indicate the direction of future research. 

Thus, a Seminar on a topic such as angina pectoris due to coronary disease 
would include a physician to review the problem of chest pain, and another phy¬ 
sician to relate the natural history of angina pectoris. After all, there must be 
control data in order for the surgeons to evaluate old and new operative pro¬ 
cedures which they, of course, would present. There is now extant a fairlv good 
natural history of angina pectoris, e.g., White and Bland; Weiss and Weiss; 
Master, Jatfe and Dack; insurance material and others. The surgeons would 
submit the latest in their procedures for the alleviation or cure of coronary disease. 

There are many similar timely topics with their dramatic and kaleidoscopic ad¬ 
vances from which to choose. To mention but a few, extracorporeal circulation 
for open heart surgery; the surg-'cal correction of aortic stenosis; or aortic in- 
sufficiency; left heart catheterization; angiocardiography and roentgenography in 
the diagnosis of congenital and acquired heart disease; serum enzyme determi¬ 
nations m myocard’al necrosis, all lend themselves for review both by internists 
and surgeons. Wherever indicated, the natural course of the disease would first 
be desci ibsd, e.g., in aortic stenosis and also in aortic insufficiency. 

The SGO-'T determination is replacing the sedimentation rate test. In fact, in 
tny opinion the latter is useless in coronary artery disease but the transaminase 
reading is becoming invaluable for determination of myocardial injury. In acute 
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coronary insufficiency, it would be particularly useful Atrain nr,/? a i 

cort.costeroids to heart block; 

thi Ill old age; are all of interest and of paramount importance to 

hi H I” summary, then, the “headlines” in meXine would 

be surveyed at our annual and interim meetings. meuicme ivouid 

meettaa^Ta VnS isSh-ed.^*"' “““ ® 

1 .:. Table Lxmcheon Meetings would be programmed, again, with at 

least a few definitely chosen topics in mind. The 4 or 5 speakers would prepare 
10 minute papers in advance. Stenographic records could be made and later edited 
of the questions and answers following the 10 minute talks, or the moderator or 
an associate moderator could jot these down. If the moderator insists, as he should, 
on brief, succinct, interrogation and the same type of reply, much territory will 
be covered. The questioner should not be permitted to make a speech, nor to ask 
a “discuss” type_ of question. Thus, the formal written talks, and the questions 
and_ answers which follow, would constitute a good review and help round out 
similar contributions in the seminars and in the scientific sessions. 


Fireside Conferences can also, in part, be designed to survey the major topics 
chosen for the particular annual or interim session or sessions. One or two vol¬ 
unteers would be given pad and pencil and the discussion leader could always 
briefly repeat the question to him and bidefly summarize each answer. I find I 
do this naturally at most such conferences. 


Our Council on Undergraduate Medical Education might take advantage of much 
of the material and organize a teaching project on the undergraduate level, de¬ 
rived from these planned topics. 

In conclusion, then, without belaboring these ideas any further, I am confident 
that much can be done by the American College of Chest Physicians through the 
Sections on Cardiovascular Disease. With planned initiative and imagination on 
our part, medicine will look to the Ameiucan College of Chest Physicians for 
leadership in teaching and reseai'ch. 


Report of the Committee on Pulmonary Diseases in Children 
Roy P. Goddard, Chairman 


The Committee on Pulmonary Diseases in Children was created at the Interim 
Session of the College held in Seattle in December, 1956 with a membership of 
five. Infoi*n}a] meetings of the committee were held in Chicago in January and 
October, and the first annual meeting Avas held in New York City in June of 1957, 
during the 23rd annual meeting of the College. The committee has now been 
enlai’ged to 26 members. A good number of members were pi-esent for our com¬ 
mittee meeting held today. 


Among the projects of our committee for the coming year are the following; 
1) Pulmonary function in the toddler age group (1-6 years ); 2) Continuing 
studies on mechanics of breathing in the newborn and puJmonary function studies 
in older children; 3) Benefit of certain surgical procedures in improving pulmonary 
function in children with poliomyelitis and other respiratory disorders. The com¬ 
mittee is also cooperating with the Committee on Scientific Program m phnpnmg 
for the discussion of pulmonary diseases in children at the ne.xt annual meeting of 

the College. 

The committee has recommended the reappointment of Dr. Milton Levine, 
New York City, as representative to the 1960 White House Conference on Children 

and Youth. 

We believe that the past six months has seen considerable new interest stimu¬ 
lated in pulmonary problems in children and the beginning of an active 
carry out the functions and objectiv'es of the committee outlined in our fir. 
report to the Board of Regents last June. 
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Report on College Books 

Clinical Cardiopulmonary Physiology 

Burgess L. Gordon, Chairman, Editorial Committee 
It is gratifying to report that over 2,000 copies of the book have been sold 
during the past year, since its publication early in 1957. We have been advised 
by Grune & Stratton, Inc., the publishers, that they are negotiating with foi-eign 
publishers relative to translation and publication of the book in other countries. 

Roentgenology of the Chest 

Coleman B. Rabin, Chairman, Editoi-ial Committee 
We have been informed by the publisher, Chai-les C Thomas, that our new book 
will be available in February. It is anticipated that the book will have between 
500 and 600 pages; the book will have many excellent illustrations and the format 
%ve believe is most attractive and the text easily read. This book, we are sure, 
will be a credit to the growing list of books published by the College and we an¬ 
ticipate that it will be well received. 

SEMI-ANNUAL MEETING, BOARD OF REGENTS 

The Board of Regents of the College held its semi-annual meeting on Tuesday 
afternoon, December 8, at the Wanvick Hotel, Philadelphia. Dr. John F. Briggs, 
chairman, presided. 

Dr. Petter, Treasurer of the College, presented the financial repoi't and 1958 
budget which were unanimously accepted. The report of the Committee on In¬ 
surance was referred to committee for further study. 

Di% Childerhose reported for the Committee on Medical Practice, on which he 
serves as vice-chairman. The committee will convene in San Francisco to give 
further study to their program. 

Colonel James A. Wier, chairman of the Committee on Chemotherapy and Anti¬ 
biotics submitted a report to the effect that they plan to complete the report on 
the chemotherapy of non-tuberculous diseases of the chest and have it ready for 
publication shortly. The I’eport was revised at the annual meeting of the com¬ 
mittee in New York and a new draft has been completed. At present it is being 
submitted to the committee members for comments and approval. 

The following report received from Dr. Alexander Libow, chairman of the Com¬ 
mittee on Non-Sui’gical and Drug Thei'apy, stated: It has been the custom of 
this committee to review current therapy in pulmonary tuberculosis every five 
years. This has been accomplished by presenting ten standard cases to one 
hundred participating chest physicians from all parts of the country. The same 
ten cases are to be presented, with changes in therapy, and the comments of the 
participating physicians are compared with each other and with the previous five 
year report. It is almost five years since the last report was published and the 
committee plans to present this work once more. Several other projects under 
consideration by the committee are “Use of Bed Rest in the Treatment of Tuber¬ 
culosis,” “Treatment of Tuberculosis in Out-Patient Clinics,” and the “Home 
Treatment of Tuberculosis.” Other projects will undoubtedly be suggested by 
members of the committee and they will be explored. 

Dr. Robert J. Anderson, chairman of the Council on Public Health, submitted 
the following report: The Council on Public Health proposed to prepare timely 
ai'ticles on I’espiratory disease subjects to the membership through Diseases of 
the^ Chest. Influenza caused by Asian A virus was the subject of the first article 
which was presented in the August issue of the College journal. This was one 
of the first reports to appear in scientific journals regarding this problem. As 
all of the member well know, the problem is still with us but I believe it is at 
its peak at this time and we look forward to a falling incidence very soon. Some 
areas of the country have already experienced the full impact of the epidemic. 
Several things are noteworthy in this epidemic. It was forecast quite accurately 
exception that the peak was reached slightly earlier than was expected, 
preparations were initiated by the medical and public health professions 
vmi^ I am sure have blunted the impact of the epidemic. The additional mortality 
01 the ^idemic has been small as a consequence. The opportunity for research 
upon influenza has been seized by the investigatoi's of the Public Health Seiwice, 
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the Armed Forces, and the universities over the country so that we shnll 
prepared to act when the next influenza epidemirappka?s on he ho izo^^ 
Council on Public Health will try to keep the membSi^ informed a^d ale, tec! 
^ n. problems of interest to the membership, 

qiir^pvt Angeles), chairman of the Committee on Pulmonary 

S igeiy, lepoited that his group has been concerned with the collection of an- 

SfThTlS fmalignant neoplastic leLoJs 
0 the lung (coin lesions). The cure rate of this type of lesion by surgical re- 

rpseSpd^^-Tfi- Published reports of a small series of such lesions 

resected mdicate that there is a large increase in the 5 year survival rate com- 
paied to the 5 year survival rate of cancer of the lung not discovered in its 
asymptomatic early stage. By collecting data on a large series of this type of 
early asymptomatic cancer of the lung surgically resected, a more accurate ap¬ 
praisal of the 5 year survival time can be made. It is anticipated that a complete 
report of our study may be available by the time of our annual meeting in San 
Francisco next June. 

The following report was submitted by Dr. Arthur W. Dahlstrom, chairman 
of the Committee on Indian Affairs, concerning the New Mexico Field Tubercu¬ 
losis Study: There is little to report on the progress of the study program to 
date. Influenza has interfered with the tuberculin testing of the group that has 
this fall completed the therapy. The last of the 20 schools will be tested December 
2. The figures are being assembled and the control-placebo code will then be 
opened and the results tabulated and sent to the university for evaluation. The 
larger group will have completed their therapy next spring. It is hoped that 
some definite figures will be available by the time of the next annual meeting in 
San Francisco. 

Dr. Robert B. Stone, chairman of the Committee on Audiovisual Aids, advised 
the Board that his committee is assembling a new collection of 35 mm lantern 
slides which may be used for teaching diseases of the chest to undergi'aduate 
medical students. It is hoped that the collection will be completed prior to the 
annual meeting of the College in San Francisco and may be exhibited at that 
time. 


The following resolutions were presented and approved: 

WHEREAS, The American College of Chest Physicians is an international or¬ 
ganization with more than 6,000 members in 86 countries and territories, and 

WHEREAS, The College has organized, since 1950, four successful international 
congresses on diseases of the chest, and The Fifth International Congress of the 
College will be held in Tokyo, Japan, September 7-11, 1958, and 
THEREFORE BE IT RESOLVED, That the Board of Regents of the College 
authorize the establishment of international committees to provide further op¬ 
portunities for our members throughout the world to contribute to the advance¬ 
ment of the College program, and 

WHEREAS, Most of the work of the College is conducted through its councils 
and committees, 

BE IT FURTHER RESOLVED, That these international committees shall meet 
at the time and place pf the international congresses sponsored by the American 
College of Chest Physicians, and • i 

BE IT FURTHER RESOLVED, That the President of the College be authonzecl 


to appoint such committees. . u 

WHEREAS, The Research and Education Foundation for Chest Disea.se has been 
reorganized according to a resolution adopted by the Board of Regents of the 
College at its last annual meeting m New York City, June, 1957, and 
WHEREAS, It has taken several months to conduct the reorganization and prepa¬ 
ration of literature for the foundation, and . , .u • • f 

WHEREAS, A great deal of the preliminary work essential to the raising ot luna. 
for research has been accomplished, and 

WHEREAS, The initial appropriation of $5,000.00 has been utilized for this 


purpose, and 

WHEREAS, It is requested that an 
for the Foundation by the Council on 


additional sum of $5,000 be appropriated 
Research of the College, and 
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WHEREAS, Ml'. Ward Bentley, the Executive Secretary of the Foundation, has 
expressed an opinion that there is every possibility, given more time, for the 
Foundation to succeed in its efforts to raise research funds, 

THEREFORE BE IT RESOLVED, That the Council on Research of the Ameri¬ 
can College of Chest Physicians advance $5,000.00 of its funds to the Research 
and Education Foundation for Chest Disease for the purpose of defraying the 
cost of its operation during the year 1958, and 

BE IT FURTHER RESOLVED, That the Council on Research be authorized to 
enter into negotiations with Mr. Ward Bentley for a retainer fee for this period 
of time. 

Mr. Kornfeld reported on his recent trip to the Orient and acquainted the 
members of the Board of Regents with the arrangements that have been com¬ 
pleted for the Fifth International Congress on Diseases of the Chest to be held 
in Tokyo, September 7-11, 1958. The first article dealing with the Congress in 
Tokyo and the post-congress tour of Japan appears in this issue of the journal. 
Additional articles concerning the congress and the post-congress tour will be 
published in future issues. 

COLLEGE ANNOUNCES NEW CARDIOVASCULAR SECTION 

We wish to announce, effective with this issue, the Section on Cardiovascular 
Diseases which will appear as a regular feature in Diseases of the Chest. We trust 
that College members and subscribers to our journal will be pleased with this 
new section and the Editorial Board invites comments and suggestions. 

It is the objective of the Editorial Board to keep the material published in 
Diseases of the Chest current and of interest to our readers and we trust that 
the addition of this new section will add another milestone in the progress being 
made in the specialty of chest diseases. 


College Chapter News 

NEW ENGLAND STATES CHAPTER 


The New England States Chapter will present the following scientific pro¬ 
gram at its meeting to be held on January 11, 1958, at the Dowling Amphi¬ 
theater of the Boston City Hospital: 


9:00 a.m. 
9:30 a.m. 


11:00 a.m. 

12:30 p.m. 
2:00 p.m. 


5:30 p.m. 


Registration 

"Antimicrobial and Steroid Therapy in Diseases of the Chest: Resi¬ 
dent Organisms—Staphylococcus Infection-Influenza, 1957” 
(panel) 

Moderator: Maxwell Finland, Boston 

Panel: Edward H. Kass, Calvin N. Kunian, Christopher Martin, 
and Louis Weinstein, Boston 

“Stump the Experts” (x-ray panel) 

Moderator: Max Ritvo, Boston 

Panel: S. Clive Cohen, James B. Dealy, Jr., Richard H. Overholt, 
and Stanley M. Wyman, Boston 

Luncheon and visit to the research laboratories of the Boston City 
Hospital 

“Airspace Disorders” (panel) 

Moderator: John W. Strieder, Boston 

Panel: Theodore Badger, Edward A. Gaensler, Joseph P. Lynch 
and Lamar Soutter, Boston 

“Chronic Dyspneic Diseases—Physiology and Treatment” (panel) 
Moderator: Maurice S. Segal, Boston 

Panel: Ernst 0. Attinger, Boston; Alvan L. Barach, New York 
City; Jeremiah E. Greene, Boston; and Edwin R. Levine, Chicago 
Cocktail party and dinner. Harvard Club 
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NEW CHAPTER OFFICERS 


NEW 

President: 

1st Vice-President: 
2nd Vice-President: 
Secretary-Treasurer: 

President: 

1st Vice-President: 
2nd Vice-President: 
Secretary-Treasurer: 


ENGLAND STATES CHAPTER 
Maui'iceS. Segal, Boston, Massachusetts 
Joseph N. Corsello, Providence, Rhode Island 
Francis D T. Bowen, Hartford, Connecticut 
S. Chve Cohen, Boston, Massachusetts (re-elected) 
SOUTHERN CHAPTER 
Joseph S. Cruise, Atlanta, Georgia 
Daniel E. Jenkins, Houston, Texas 
John H. Seabury, New Orleans, Louisiana 
DeWitt C. Daughtry, Miami, Florida 


PUERTO RICO CHAPTER 
President: Jose L. PoiTata, Hato Rey 

Vice-President: Jose Amadeo, Aibonito 

Secretai'y-Treasurer: Hilarion Sanchez, Rio Piedras 

NEWS NOTES 

Dr. Joseph B. Stocklen, Cleveland, Ohio was awarded the Dearholt Medal 
the highest award given by the Mississippi Valley Conference on Tuberculosis'. 
The medal is awarded to an individual for outstanding contributions to tuber¬ 
culosis control. 

Dr. Jay Arthur Myers, Minneapolis, Minnesota, Editor-in-Chief of Diseases 
of the Chest, received the William A. Howe Honor Award from the American 
School Health Association at the annual banquet of the association held in 
Cleveland, Ohio, November 13. 

Dr. William H. McCain, formerly internist at St. John’s Sanatorium and 
Crippled Children’s Hospital in Springfield, Illinois, has been appointed Medi¬ 
cal Director of the Hillcrest Sanatorium, Quincy, Illinois. 

Prof. Manoel de Abreu, Rio de Janeiro, Brazil, Regent of the College, was 
honored on his birthday, January 4, by the Paulista Association of Chest Dis¬ 
eases in Sao Paulo, his birthplace. This date has been officially set aside as 
the “Day of Abreugraphia” in homage to Prof, de Abreu whose research and 
eventual development of the 35mm film marked the beginning of mass chest 
x-ray as we know it today. The association plans to celebrate this date annually 
and will present a scientific program dealing with the fight against tubercu¬ 
losis. 

The following Fellows of the College were recently appointed by William G. 
Stratton, Governor of the State of Illinois, to the advisory committee on tuber¬ 
culosis, which serves as an advisory body to the tuberculosis control service 
of the state: William E. Adams, Chicago; Eugene J. _Des Autels, Hines; 
Leonard Krasner, Downey; HiramT. Langston, Chicago; William Lees, Chicago; 
Dan Morse, Peoria; Julius B. Novak, Chicago; Edward A. Piszczek, Chicago; 
and George C. Turner, Chicago. Drs. Kenneth G. Bulley, Aurora; Clifton Hall, 
Springfield; and David B. Radner, Chicago, were re-appointed to the com- 

™I)r,^"otto L. Bettag, Chicago, Director of Public Welfare for the 
Regent of the College, and Dr. Ernest Teller, Chicago, Chief of the Tubercu¬ 
losis Control Service, serve as ex-officio members. Dr. Bettag 
pointed by Governor Stratton to a second term as member of the Medical oem 
Commission. 


MEDICAL SERVICE BUREAU 

POSITIONS WAN-TED vTorlirine 

Internist and physiologist, eligible for Amencan Board of ^"tei nal i ._ 

examination, Ph.D. (physiology) with 7 years experience in resem^^^^^ 
ration and circulation, trained and experienced in ® embe^^ of 

exnerience as staff member, tuberculosis sanatorium, present^ m^ 
ISuTrofgSde A medical school, desires position i"f S 
and clinical research can be combined in abmje ^ ,12 Eait Chcsinct 

inquiries to Box 296B, Amencan College of Chest Physicians, H 

Street, Chicago 11, Illinois. 


/ 
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Inhalation Hazards in Nuclear Energy Programs* 

stable Elements 

G. W. H. SCHEPERS, M.D., D.Sc., F.C.C.P.** 

Saranac Lake, New York 


The continuing, far from dispassionate, public debate over the effects of 
nuclear tests on the health of future generations of mankind has fortu¬ 
nately focused attention on the need for control of a potential man-made 
environmental hazard probably even before it has become a reality. The 
current program of atom and hydrogen bomb manufacture will perhaps 
only be terminated when one of the militant human factions stumbles 
onto a yet more effective, if not more dreadful, method of subduing its ad¬ 
versaries or when extra terrestrial adventures pre-empt the unified re¬ 
sources of all mankind. We may as well attempt meanwhile to discover 
how to live with the bombs. This will only become possible if we recognize 
all the possible modes of exposure, have precise knowledge about the nature 
of the injury to be anticipated, and understand what the permissible toxici¬ 
ty tolerances will be. 

For the present the major concern is over the effects of radiation, and 
most emphasis is placed on the hazard associated with radioactive “fall¬ 
out” following thermonuclear detonations. It will be a pity if pre-occupa¬ 
tion with the political significance of the armaments race causes us to lose 
sight of the potential harm which may attend the peaceful applications of 
nuclear energy. During the stalemate which will result when all opposing 
nations have each perfected enough bombs mutually to destroy each other’s 
cities in one single holocaust, reactors of ever increasing power and diver¬ 
sity will be built in growing numbers and at diverse places across the sur¬ 
face of this globe. The creation of these atomic powered units and their 
subsequent operation or periodic dismantlement may, but need not, bring 
health hazards even greater than those attributed to the bombs which 
sensible politicians will keep safely locked away as long as possible. For¬ 
tunately, the issue being in the domain of mathematics, physics, and chem¬ 
istry there should be an engineerable remedy for each predictable danger. 

Some of the non-radioactive substances which play a part in the nuclear 
energy programs are capable of producing tissue effects of unusual com¬ 
plexity and ominous portent. Fortunately, as compared with the fantastic 
biological scope of radioactive elements, there seems as yet to be a limit 

♦Presented at the 23rd Annual Meeting, American College of Chest Physicians, New 
York City, May 29-June 2, 1957. 

♦♦PoriMrly Director, Saranac Laboratory. Presently at: Institute of Industrial Health 
and Department of Pathology, University of Michigan, Ann Arbor. 
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to the range of stable elements which may prove dangerous to man. It 
may come as a surprise to many, however, to ascertain the full extent of 
the nocuous environmental factors to which human beings may already 
be exposed, in the generation of nuclear power, during the stages pre¬ 
ceding the achievement of radioactive energy. Figure 1 emphasizes the 
fact that, despite all that is already known about occupational diseases, 
there are so many mineral substances whose biological effects remain un¬ 
known that we have no means of predicting the nature of future hazards. 
The atomic age has rendered important a great many minerals and elements 
which previously had no health relevance for man. The present account 
is limited to respiratory system hazards, and therefore will deal with part 
of the problem only. 

Sources of Exposure 
Mining and Transportation of Rato Materials: 

In gathering the raw materials needed for the production of nuclear 
energy, almost the full range of human occupations plays a part. Most of 
the attendant hazards are not new. Some activities are surprisingly mun¬ 
dane, e.g., collecting bones of deceased animals on the Transvaal High- 

INANIMATE HUMAN ENVIRONMENT 
SOURCE OF OCCUPATIONAL HAZARDS 



^-PRE-atomic age human exposures 

B-MINERALS PROVEN HAZARDOUS TO HEALTH <-\OVo 
C-EXPOSURES RELEVANT TO NUCLEAR ENERGY PROGRAMS 

FIGURE 1: Diagram showing the ratio of known hazardous mineral },uman 

whole mineral kingdom, and forecasting the Tange of new p°’ccted nuclear 

beings ^11 be exposed as a result of the mining activities necessary to project 

energy programs. 
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veld. Others are highly eclectic, e.g., isolation of heavy water. In essence, 
however, the main respiratory hazard during this stage derives from 
mining. As silica forms a major constituent of the earth’s crust, and as 
the minerals which are of importance to atomic energy programs are em¬ 
bedded within a diversity of rock formations, silicosis once more asserts 
itself as a relevant health hazard. In mines, such as those in South Africa, 
where the recovery of uranium has been profitably added to the quest for 
gold, no new hazard has necessarily arisen. As the value of the uranium 
increases and that of the gold declines, fuller recognition will have to be 
accorded to the relationship of the residual pulmonary health problem 
to the atomic energy program. Hundreds of miners annually develop sili¬ 
cosis or its complications, chiefly tuberculosis, in the South African mines, 
despite energetic engineering and medical efforts to prevent these diseases. 
A great deal of progress has been made in reducing the ravages of dust- 
caused disability and death.^ There is not yet in sight any hope of conquest 
of this problem, and at least some of the progress made may have been 
illusory for there has been a steady shift of the clinical emphasis from 
mere radiographically demonstrable pneumoconiosis to pulmonary disa¬ 
bility as the dominant issue.- 

The demand for uranium is so ti'emendous that new mining ventures 
have been initiated in almost every section of the globe. Most of the new 
mines have started oflc as small operations exploring promising ore bodies. 
Many amateurs have taken part in these pursuits and there is reason to 
believe that proper dust hygiene measures have not always been observed. 
Undoubtedly when the effects of excessive quantities of inhaled rock dust 
commence to show, we shall yet encounter some of the victims of these 
earlier undisciplined enthusiasms. It is just as well that more physicians 
appreciate what constitutes silicosis. 

In at least one other region the search for uranium has stirred up an 
old problem. At Schneeberg and Joachimstal in the Carpathian mountains, 
now behind the Iron Curtain, the mines, which for centuries have yielded 
abundant uranium, cobalt, and arsenic, have over the years acquired such 
a bad reputation as health hazards that the popular designation for these 
ancient mines has long been “the death shafts.’’® Much of the evil repu¬ 
tation of these pits probably reflects earlier inadequate hygiene standards 
and it is to be hoped that the Russian technologists have since overcome 
this problem. However, the high pulmonary cancer rates in these mines 
has focused attention on the possible pathogenic role of minerals other 
than silica, for it is fairly well established^' ® that inhaled quartz dust is 
not carcinogenic. Speculation has ranged from the role of the radioactive 
uranium and the specific influence of cobaltic compounds to the neoplasio- 
genic potency of arsenious acid released by subterranean fungi. 

The foregoing issue illustrates the general problem. Besides the known 
hazard constituted by inhaled crystalline free silica we are today faced 
with the problem of defining the precise biological action of a great many 
minerals associated with radioactive ore bodies. A conservative estimate 
of the number of minerals to which human beings may theoretically be 
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exposed through the expansion of modern industiy, exceeds 3,000 sepa¬ 
rate varieties.® The demand for uranium, strontium, and lithium has al¬ 
ready brought miners into contact with a considerable number of minerals 
additional to those previously encountered as an environmental health 
hazard in the process of catering to civilization’s basic raw material needs. 
The problem is even broader than this. 

For making a hydrogen bomb or to build a reactor, far more elements 
are exploited than merely the well publicized ingredients, uranium, stron¬ 
tium, lithium, or deuterium. Thermonuclear bombs, radiant energy re¬ 
actors and intercontinental ballistic missiles are man’s highest technological 
achievements. To create these, not only the immediate active elements 
are needed, but also a host of ancillary substances which either are a ma¬ 
terial factor in compounding the final product or serve a useful purpose 
at an intermediate stage. Substances such as beryllium, boron, graphite, 
zirconium, lead, and mercury all play a substantial role. In gathering to¬ 
gether all these elements, diversified mining activities are involved. Bombs 
and reactors also have created problems in structural engineering. Vast 
caverns have been hollowed out in volcanic rock, both as storage depots and 
for the reception of radioactive wastes. Rocks have been crushed and pul¬ 
verized to make concrete. Asbestos and glass wool have been invoked as 
insulating mateiuals. In the meanwhile, the range of useful products is 
continually being expanded by the discoveries of the reseaixh chemists 
and physicists. The rare earths, once so truly rare, are currently being 
advertised as available by the carload. Garnering these diverse products 
devolves on the activities of miners. These men therefore form the first 
phalanx of those who may theoretically be exposed to non-i'adioactive re¬ 
spiratory tract hazards in the diversified atomic energj^ programs. 


Metallurgical and Chemical Processes: 

The next phase of the problem is encountered in the plants where the 
desired elements are recovered from ore bodies, refined, and subsequently 
compounded or alloyed as required for specific purposes. The potential 
health hazards in this phase are great and literal^'’ volumes have been 
written about experiments to track down the toxicity of single elements 
and their compounds.^- ® 

Uranium has for some time served as the classical example. For the 
present purpose we are not concerned with its radioactive properties. 
The principal uranium ores are pitchblende, carnotite, autunite, and to- 
bernite. The former two are the more important. In pitchblende the 
uranium oxide content may range from 10 to 70 per cent.^ Other elemen 
which may be present are radium, lead, aluminum, arsenic, calcium, 
magnesium, manganese, nickel, cobalt, molybdenum, sulphur, fluorine, si i 
con, titanium, sodium, carbon, helium, hydrogen, oxygen, cadmium, p os 
phorous, chlorine, osmium, palladium, platinum, copper, , 

the rare earths. The uranium usually occurs in the form of ‘ 
UO 3 in ratios which correspond closely to UsOg. Caraotite has een 
the formula: K=0.2UO, . VA . 3H=0. While potassmm 
nadium form the dominant constituents, lead, radium, baiium, an 
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are prominent constituents and traces of numerous other elements also 
are present. In autunite, calcium and phosphorous, and in torbernite, 
copper and phosphorous are important constituents. From the foregoing 
it should be clear, therefore, that in coping with inhalation problems 
linked with uranium ore dust, the uranium may be the dominant agent 
or may be the lesser constituent. 

The extraction of uranium from its ores is done largely by means of 
niti'ic and hydrochloric acids. The uranium is released from the uranyl 
nitrate by ether. Being multivalent, the liberated uranium forms com¬ 
pounds with valence dominances of 3, 4, 5, or 6. The hexavalent uranium 
is most stable in aqueous solutions. Of the various compounds to which 
human exposures may occur, the oxides (UOa, UO3, UO4, UO4 • 3 H 2 O, 
UaOs), fluorides (UF4, UFf„ UO2F2), diuranates (Na 2 U 207 • I-V 2 B. 2 O, 
(NH4)2U207 . 4 H 2 O), chloride (UCI4), nitrate (U 02 (N 03)2 • 4 H 2 O) 
are best known. There naturally are numerous other compounds, such 
as the hydride (UH3), carbides (UC, U2C3, UC2), nitrides (UN, UNi.5.2), 
acetate (UO 2 (€ 211302)2 • 2 H 2 O) etc., which may be of importance at 
some other stage. 

The diversity of problems encountered may be illustrated by means of 
j'^et another element which is of crucial importance in practically all 
phases of atomic energy production. Because of its peculiar lattice struc¬ 
ture, beryllium is uniquely valuable as a source of neutrons, particularly 
as it remains stable at the high temperature generated under nuclear 
bombardment. This use has greatly augmented the exploitation of the 
element. Prior to 1931 less than 100 pounds of the metal were consumed 
annually for all industrial purposes in the United States. Ten years 
later the annual consumption approached 30,000 pounds. By 1950 this 
use had increased a further five-fold (approximately 150,000 pounds). 
Recent estimates predict that by 1960 more than a million pounds of 
beryllium will be needed to support the nuclear reactor programs in addi¬ 
tion to the multifarious metallurgical uses of the element (Fig. 2). 

Beryllium is extracted chiefly from beryl (beryllium aluminum sili¬ 
cate). The beryllium content of the ore varies between 10 and 13 per 
cent. About 15 to 20 per cent of the ore is aluminum and 65 to 70 per 
cent is silicon dioxide. To reduce the ore to beryllium oxide either a 
sulphate or a fluoride process may be used. Several other variations are 
also invoked for special purposes. During these phases plant personnel 
may thus become exposed not only to the milled ore dust but also to 
compounds such as beryllium oxide, beryllium sulphate, beryllium fluo¬ 
ride, beryllium oxyfluoride, basic beryllium carbonate, beryllium phosphate, 
beryllium chloride, beryllium nitrate, and beryllium stearate. The final 
product, of course, is the beryllium metal. This is the form in which the 
element is used for atomic energy purposes. Before it can be made avail¬ 
able, many inhalation exposures would be possible if inadequate hygiene 
precautions are exercised. 

The list of new elements which yield health problems between the phase 
of mining and the application of the substance in bombs or reactors is 
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growing steadily. In practically all instances the elements are refined to 
their pure state and new compounds are manufactured. Thus series of 
wholly artificial hazards may be created. 

Bomb Manufacture and Reactor Installation 

For security reasons many of the phases involving the use of special¬ 
ized materials in the manufacture of thermonuclear weapons remain un¬ 
disclosed. The role of radioactive materials also predominates during 
this phase. However, it is no secret that the plutonium, the lithium and 
the beryllium have to be housed in appropriate containers, and it takes 
but little imagination to recognize that in some measure certain metallic 
constituents of these bombs have to be machined or welded with the 
sequential release of respirable particles or fumes. 

The principles of construction of reactors are a little better known. 
Even high school students are aware of the role of the graphite cores 
of the atomic piles, the significance of special metallic coolants (e.g., 
sodium), the value of lead shielding, etc. Any constructional process 



FIGURE 2: The graph illustrates the dramatic increase in the ’Annually! 

SllS ta the UhiM Slates. Prior to 1980 lest than 100 pounds ^ere >„ 

The 10,000 pound level was reached just before the Second ^orld War^^ ^ 

1947 the consumption of beryllium increased from less than 20, p 


100,000 pounds. 
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which involves the uncontrolled machining or welding of some of these 
stable element components of the reactor may theoretically lead to the 
release of a respiratory system hazard. All of these engineering ven¬ 
tures are so new and such excellent precautions have generally been 
taken to avoid risks, that very little specific information is currently 
available about health problems. The theoi-etical possibility remains, how¬ 
ever, that at some time in the future some essential precaution may be 
overlooked. It is just as well, therefore, that the construction, maintenance, 
and dismantling of reactors be carefully scrutinized for possible sources 
of health hazards, not only because of the radioactive elements, but also 
because of the unusual non radioactive substances which are involved. 

Basic Biological Effects 

To review, in a paper of the present scope, the full range of biological 
effects provoked by such a diversity of stable elements which may yield 
respirable hazards, is obviously impracticable. Each inhaled substance 
can cause lesions of a characteristic type and distribution. However, 
there are certain broad principles which unify the pathology resulting 
from exposures to these individual substances. These basic patterns will 
now be briefly reviewed and illustrated with specific examples. 

P^dmonai'y Lesions: 

Being the portal of entry of inhaled particles, fumes, or gases, the 
respiratory tract naturally requires first consideration. These foreign 
agents may be arrested at any point in their course to the alveolar mem¬ 
brane, if they are of an insoluble or slowly soluble type. In such in¬ 
stances they often remain embedded in the tissues and then are identi¬ 
fiable by petrographic methods (Figs. 3A and 3B). This is often a great 
help in differentiating the resultant lesions from disease processes of 
biological origin. If the etiological agents are readily soluble, they may 
traverse the pulmonary tissues to become lodged in some other part of 
the body. In such cases no local clue may be discovered, but appropriate 
study of distant organs, such as the bones, may continue to furnish the 
necessary diagnostic information. 

Because of the mutiplicity of levels at which the inhaled particles 
or gases may impinge, the resulting lesions may range from tracheitis, 
bronchitis, and bronchiolitis to the strictly parenchymal pulmonary reac¬ 
tions. At each of these sites the responses may range from acute and 
subacute to the chronic in respect of their rate of development. Their 
grades of severity may be either slight, moderate, advanced, or even fatal. 
In the area of distribution the responses may be localized, multifocal, 
diffuse, or universal. With respect to permanence, the lesions may vary 
markedly. Some are transient, either wholly or partially, while others 
are irreversible, with or without progression. Qualitatively each lesion 
may be either exudative, hyperemic or ischemic, catarrhal, necrotizing, 
degenerative, inflammatory, or proliferative. Cell changes involving ab¬ 
normal mitosis and ultimately neoplasia may occur. Sometimes several 
of these types of reaction may be found in the same lung, simultaneously 
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or successively. Phenomena such as sensitization and allergy apply in 
certain instances. Tolerance may develop in many cases. When inhaled 
simultaneously or successively, some substances act synergistically and 
produce a result of which neither component is separately capable. In 
other instances two agents may behave antagonistically and nullify the 
action of either one or of both. In a great many instances, too, the in¬ 
haled substances appear to have no local effect on the tissues of the 
respiratory system or evoke a negligible phagocytic defensive reaction 
only. Theoretically, too, some of these agents should prove beneficial. 
Regrettably, there are but few instances of the latter phenomenon. 

Dosage plays a great part in determining the pattern of lesions in¬ 
duced by individual nocuous agents. The correlation may, however, be 
either positive or negative. While some agents have a relatively high 
threshold, the liminal dose is infinitesimally small in other instances. 
Rate of exposure similarly serves as a determinant of pathology. Inter¬ 
mittent exposui'es reduce the reaction in some cases and enhance the re¬ 
sponse in other instances. In most instances, however, lesions regress 
on cessation of exposure, pari passu, with the elimination of the foreign 
agent from the tissues. In other instances the pathological processes 
progress in spite of the removal of the subject from the harmful environ¬ 
ment. Not infrequently the tissue response is so retarded as only to mani¬ 
fest itself many years after the irritant substance had been introduced. 
In yet further instances the very withdrawal of the inhalation hazard is 
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promptly followocl by <i itiovo violout rcsiction tlmn tlmt obsoivG^l duiiniif 
the phase of continuous exposure. 



FIGURE 4A FIGURE 4B 


Figure 4A; Silicotic type of whorled fibrous nodule in the lung’ of a beryllium worker 
with no occupational history of quartz dust exposure (Hematoxylin and Eosin X 65). 
—Figure 4B: irregular deposit of collagen in a granulomatous zone of the lung of a 
beryllium worker (Mallory X 175). 

Secondary infection frequently plays a significant role in determining 
the course and outcome in specific syndromes. Tuberculosis is signifi¬ 
cantly related to the dust exposures in some instances but has no causal 
relationship in others. The tuberculous process may be enhanced by 
the pneumoconiosis or may in turn aggravate the latter. Nonspecific in¬ 
fections likewise are either facilitated or suppressed by the concurrent or 
prior inhalation of nocuous dust particles, fumes or gases. The intro¬ 
duction of the foreign agent may either facilitate the entry of pathogenic 
bacteria and viruses or may augment the effects of organisms normally 
resident in the pulmonary tissues. 

The foregoing formidable array of possibilities, coupled with the fact 
that for each element there may be multiple compounds and many physi¬ 
cal states in which the nocuous agent can enter the body, plus the ever¬ 
present possibility that exposures to many separate substances may occur 
simultaneously or successively, all help to complicate matters. It is for¬ 
tunate, therefore, that so many inhaled agents are relatively inert. 

The silicotic nodule is still today the hallmark of industrial pulmo¬ 
nary disease. Except in cases whei'e there has been frank exposure to 
crystalline-free silica, whorled fibrous nodules are unusual occurrences 
among the group of diseases resulting from exposures to the elements 
which are of importance to nuclear energy production. Nodules such as 
these do, however, occur quite inexplicably in circumstances where no silica 
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FIGUEE 5A 


FIGURE 5B 


Figure 5A: Disruption of the elastic tissue as a delayed manifestation of the inhala¬ 
tion exposure to beryllium (Weigert’s X 160 ).—Figure 5D: Mineral impregnated casts 
of pulmonary capillaries in an area of irregular granulomatous leaction in a beryllium 
worker (Hematoxylin and Eosin X 350). 
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The frankly chemical nature of many of the foreign agents of this 
group often leads to tissue destruction. Such necrobiosis is the basis 
of several of the varieties of acute chemical pneumonitis. In cases which 
apparently recover, the results of the acute phase of reaction may persist 
in the form of destroyed elastic tissue and damaged capillaries (Figs. 5A 
and 5B). The damage to the pulmonary elastica may be the basis for 
later emphysema and the relationship may not be identified until a tissue 
biopsy or autopsy has been performed. Damage to capillaries may be a 
factor in the subsequent development of cor pulmonale. 

While pulmonary cellular catarrh is usually a feature of the early 
subacute phase, it may persist as a chronic reaction (Fig. 6A). In es¬ 
sence the catarrh represents a constant outpouring of macrophages. There 
is, however, a further variety of catarrhal response, fortunately rare, 
in which the discharged. cells are of epithelial origin (Fig. 6B). This 
variety is of more serious import owing to its close approximation to 
neoplasia. 

The best popularized, though not necessaril}'' the most characteristic 
lesion associated with the inhalation of atomic energy-related stable ele¬ 
ment particles is the granuloma.'* This unit lesion assumes many forms 
but essentially is based on an alveolar membrane and consists of a core 
of macrophages and giant cells and a surrounding zone of plasma cells 
supported by reticulum (Fig. 7A). Not infrequently such granulomata 
are perivascular in location (Fig. 7B). This simply denotes that foreign 
agent-laden macrophages managed to travel some distance in the pulmo¬ 
nary lymphatic channels before becoming arrested. This result ensues if 
the foreign agent is less immediately toxic. The ultimate effect, however. 
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FIGURE 7B 
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may be more disastrous, for occlusion of the affected blood vessel is likely 
to induce greater disability than would follow the focal loss of alveolar 
membrane function. 

The granulomata have been further characterized through the posses¬ 
sion of inclusion bodies of several varieties. The origin of the crystals 
(Fig. 8A) which are often found in these cases is not clear. Conchoidal 
bodies (Fig. 8B) have been regarded as separate entities. They probably 
are excretion products of giant cells. It has been noted that these in¬ 
teresting structures are prevalent in persons exposed to certain groups 
of elements and less common in other workers exposed to different types 
of nocuous agents. This may have diagnostic significance but we require 
more data in order to be sure. 

Sequelae : 

Among the more obvious local sequelae of the respiratory tract reac¬ 
tion to the inhalation of various stable elements used in the generation 
of nuclear energy is involvement of the pulmonary adnexae. Earlier 
experiences with asbestosis and silicosis have focused attention on the 
exaggerated pleural damage in the former and the far-ranging lymphoid 
tissue involvement in the latter disease. It is interesting, therefore, to 
find that the substances which have recently become so important, may 
behave in this fashion too, though they do not necessarily reproduce 
identical patterns. In isolated instances, however, the pulmonary adnexae 
become diseased without the development of a prior or concomitant re- 
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action in the lungs or air passages. In some cases there can be advanced 
pulmonary disease without spread to the regional lymph nodes or pleura. 

Cor pulmonale constitutes another serious but immediate sequel to the 
pulmonary disease caused by the group of inhaled substances relevant 
to atomic energy programs. In the majority of cases the pulmonary hy¬ 
pertension arises directly as a result of the progressive occlusion of cap¬ 
illaries and small blood vessels. This effect is produced by any of the 
classical mechanisms underlying the development of primary cor pulmo¬ 
nale," but emphasis appears to be placed on the destruction of the pulmo¬ 
nary capillary bed by vascular necrosis (Fig. 9A) and perica,pillary fi¬ 
brosis (Fig. 9B). The relationship between the pericapillary reaction 
and inhaled particulate matter often is immediately apparent. Occlusion 
of small blood vessels through endarteritis obliterans is a not uncommon 
occurrence (Figs. lOA and lOB). Blood vessels may also be narrowed 
by perivascular cell infiltx’ations and adventitial cicatricial stenosis. Right 
ventricular enlargement and strain also undoubtedly result physiologically 
through chronic hypoxia originating in granulomatous lesions of the al¬ 
veolar walls and in the emphysema which so commonly is associated with 
metallic inhalation hazards. 

Practically all the lesions observed in human subjects have been repro¬ 
duced experimentally. The characteristic granulomata of beryllium dis¬ 
ease and the proliferation of alveolar wall epithelium have been particu¬ 
larly well reproduced. A much more ominous sequel, not yet proved in 
man but quite readily producible in rats by means of various beryllium 
compounds, is neoplasia.^'’ 



FIGURE 9A 


FIGURE 9B 


ftgtoe 9A. Remnant of a neoosed small blood vessel pha^cytosed by a multinucleated 
Kiant cell in the lung of a beiylhuin vvoikei who died of cor pulmonale (Hematoxylin 

■ Peiicapillaiy fibrosi'? in the lungs of a beryllium 
worker who died of coi pulmonale (Malloiv-, X 350), ’ " 
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FIGURE lOA 


FIGURE lOB 


Figure 10A: Endarteritis obliterans of a small blood vessel in a gianuloinatous area 
of the lung of a beryllium worker who died of cor pulmonale (Malloiy, X 320).— 
Figure lOB: Perivascular cell infiltration and endarteritis obliterans of a mcdium-si^ed 
artery in the lung of a beryllium worker who died of cor pulmonale (Weigert, X 175). 




FIGURE llA 
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FIGURE IIB 


F-iguie 11 A: Pulmonaiy papillaiy adenocaicinoma which metastasized to othci oigan^ 
of a rat exposed by inhalation to an aerosol of beryllium sulphate for G months and 
then allowed to reside in normal air for 10 months until killed (Hematoxylin and Eosin, 

X 300)._ Figure llB; Squamous caicinoma in the lung of a rat exposed by inhalation 

to an aerosol of beryllium sulphate for 6 months and then allowed to reside in normal 
air for 10 months until killed (Hematoxylin and Eosin, X 175). 
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Characteristic features of these pulmonary tumors are their great prev¬ 
alence, their multifocal origin, their pleomorphism (Figs. IIA and IIB), 
malignancy, and their origin in peribronchiolar alveolar membranes rather 
than the bronchial mucosa. Astonishing discoveries concern the exceed¬ 
ingly minute doses which can effectively induce neoplasia and the gi’eat 
interval which may elapse between the pei'iod of exposure and the incep¬ 
tion of the new growth. Frequently no traces of the original chemical 
irritant are demonstrable in the lung tissue by the time the cancer has 
formed. 

Complications: 

As a result of inhalation exposures to various of the stable elements 
used in atomic energy programs, lesions may be provoked in more remote 
structures of the body. The capacity of the lung to absorb soluble com¬ 
pounds is stupendous. On being inhaled such substances pass to remote 
organs with almost the same facility as happens when they are injected 
intravenously. A fairly large proportion of the compounds of the various 
elements important to nuclear energy programs are quite soluble. They 
may, therefore, be rapidly transported from the lungs to organs such as 
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the liver, kidney, suprarenal, spleen, and bone. Some of the compounds 
affect these distant organs without even provoking demonstrable pulmo¬ 
nary changes while others also affect the lungs in transit. 


Degenerative changes in the liver, kidney and suprarenal result in the 
obvious metabolic disturbances. Long before dysfunction becomes clini¬ 
cally manifest, however, there may be subtle enzyme and endocrine changes, 
recognition of which may serve as sensitive indicators of incipient sys¬ 
temic metallic toxemia. Deposition of these chemical agents in bone and 
bone marrow may have serious consequences. Anemia may be the first 
result. Polycythemia, on the contrary, may also arise both through local 
action on the myelopoetic system or as a sequel to the chronic hypoxia 
due to extensive lung damage. Leukemia is to be anticipated but no proved 
case has been attributed to stable chemical elements. Bone sarcoma has, 
however, definitely been produced under experimental conditions.’- Os¬ 
teogenic sarcomata were first produced by injections of a fluorescent tube 
powder containing zinc, manganese, silica, and beryllium (Fig. 12). Sub¬ 
sequently this foi'm of neoplasm was successfully provoked by injections 
of beryllium oxide only. This occurrence, the more particularly because 
it is a delayed phenomenon, imparts an ominous significance to the passage 
of elements across the pulmonary barrier. The danger of bone sarcoma 
from radioactive fall-out is already much under public scrutiny. The pos¬ 
sibility of such a complication through exposures to some of the non-radio¬ 
active elements used in nuclear energy programs should not be overlooked. 


Disciissiov 

Precise knowledge of the nature of the biological response to the vari¬ 
ous elements to which men may become exposed in the process of develop¬ 
ing atomic energy cannot be achieved without acquiring a concept of the 
tolerances permissible to the human system. Our understanding of the 
nature of the disease which may result from such exposures, limited as 
it is, has far outstripped our information on threshold values. This stric¬ 
ture applies with equal force to almost every phase of the problem. Vast 
sums have already been spent on research, particularly as it pertains to 
uranium and beryllium. While many fundamental truths have been un¬ 
covered, our knowledge is far from precise. The comprehensive investi¬ 
gations on the toxicity of uranium, sponsored by the Atomic Energy Com¬ 
mission, were limited by the crash program nature of the study enforced 
by the military emergency. Much was discovered about the effects of 
acute and subacute exposures to uranium ores and uranium compound.s. 
The influence of long-term exposures and the deferred effects of transient 
inhalation of uranium compounds still have to be worked out. Many an¬ 
swers will be furnished by the close supervision of uranium miners and 
plant personnel which already has been instituted in many quarters. With¬ 
out further experimental research, however, the possibility remains that 
human beings will serve as the experimental subjects wherea.s rats and 
guinea pigs could furnish the answers to extant problems. 

The uranium phase of the atomic energy program is probably likely to 
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constitute the lesser hazard for the reason that processing and use of the 
element is under such direct supervision of competent scientists. It is more 
probable that other elements may receive insufficient attention. Beryllium 
may serve as a typical example. Enthusiasms for research on the biological 
action of this crucial element seem to be waning. Facile assumptions are 
current that we have all the answers, that the metal and its compounds 
are under adequate engineering control, and that many of the claims about 
the toxicity of the substance are spurious and exaggerated. There seem 
to be more experts on this subject who have never seen a case of beryllium 
poisoning or who have never conducted an experiment, than there are true 
connoisseurs. Those of us who have inquired into the problem first-hand 
are impressed with the paucity of our facts, the magnitude of the enigma 
and the urgency of the need for pi-ecise information. The fact that a million 
pounds of beryllium metal may soon be available for the construction of 
nuclear reactors focuses attention on the need for exact information on 
health hazards. Exposures are unlikely in newer manufacturing plants 
where serious efforts at health protection have been instituted. Danger 
of exposure is more probable at the points of exploitation of the metal. 
We have proved, for instance, that beryllium fluoride, in a dose as low 
as 1.36 gamma per cubic foot of air (equal to 0.26 gamma beryllium) is 
a very effective pulmonary carcinogen in I’ats. While the temptation may 
exist to assume that the effective dose for man will have to be propor¬ 
tionate to his greater body weight, it should be recognized that each pul¬ 
monary cancer may have its origin in but a single vulnerable cell. We 
have no precise way of knowing whether a human lung cell will need 
more or less ber}dlium exposure, to evoke a latent neoplastic tendency, 
than will a rat lung cell. Perhaps an exposure to berjdlium at a level of 
0.26 gamma per cubic foot will be just as dangerous for man as it is for 
the rat. Only further research will help furnish the answer. In the mean¬ 
while, it may be pointed out that a dose of 0.28 gamma beryllium per 
cubic foot is really infinitesimally small. A single pound of the million 
pounds of beryllium metal soon to be in use, can produce a concentration 
of 0.26 gamma per cubic foot in a zone 100 feet deep over an area of ap¬ 
proximately 1 square mile! 

Diagnosis of an industrial disease is usually facilitated by an exact 
occupational history. For reasons of security it is possible that potential 
victims of inhalation exposures to nonradioactive elements may fail to 
disclose to their physicians significant phases of their work record. This 
matter would not be mentioned here if it had not already occurred. The com¬ 
mon enemies with which we are confronted are disease, disability, death, 
and genetic decay. Secrecy about symptoms and exposure will help these 
foes. Every physician should become fully conversant with the precise 
health implications of current nuclear energy programs. The widely 
publicized pronouncements of well-meaning veteran physicians, who may 
be very ill-informed about technical details, do little good and may cause 
needless panic. More effective control over health hazards will result from 
the proper instruction of all physicians. Atomic energy problems which 
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once were limited to Oak Ridge or Los Alamos will soon be an issue in 
scores of cities, large and small. Thus far ignorance about the problem 
has been understandable. Ignorance in the future will be inexcusable. 

The introduction of new elements to which human beings may be occu¬ 
pationally exposed has set a premium on new diagnostic standards. The 
aim should be to recognize each case so early that construction, main¬ 
tenance, military, and hygiene engineers can be immediate!}’ alerted to 
the fact that their efforts to eliminate a hazard which has been overlooked 
should be redoubled. This is the ideal. We may as j’et be far from at¬ 
taining such perfection. Recognition of the clinical forms of these oc¬ 
cupational diseases is important, but it essentially comes too late in those 
instances where a long period intervenes between the phase of effective 
exposure and the first clinical manifestation of ill health. New laboratory 
methods, perhaps chiefly those in the domain of enzyme chemistry, may 
furnish the earliest clues. 


Several medico-legal questions are pertinent. Current statutes of limita¬ 
tion debar from just compensation many victims of the deferred sequelae 
of these occupational diseases. Responsibility for the so-called “neighbor¬ 
hood cases” has not yet been adequately settled. In view of the national 
importance of the whole program of nuclear energy production, it is pat¬ 
ently unjust to continue to permit individual companies to shoulder the 
full burden of culpability, when all citizens are the beneficiaries of the 
collective venture. Alarmism and ignorance has probably promoted fraud¬ 
ulent and frivolous compensation claims and consequently seem to have 
stiffened the defense of some corporations to the point of unreasonable¬ 
ness. Cases which should have been settled out of court have been exposed 
to the full gamut of legalistic dialectics. Juries, whose minds are repeat¬ 
edly inflamed by a barrage of sensationalistic publications or who may be 
swayed by political adherences, hardly constitute the proper tribunals 
to adjudicate on problems about which the scientists are still so griev¬ 
ously ignorant! 

No progress will be made without unremitting research on these multi¬ 
tudinous questions. The scope of disease should be explored in experimen¬ 
tal animals of appropriate species and over sufficiently long periods m 
order to anticipate the occurrence of any of these problems and by effec¬ 
tive action to eliminate the hazard before it becomes material. Hygiene 
standards obviously should be revised, now that we ai'e aware of the fact 
that several of the newer elements to which man may be exposed behave 
like trace elements and are effective in extremely minute quantities. Al¬ 
most nothing is known about antidotes and therapeutic agents. It is sheer 
pessimism to assume that once a workman has been exposed to a signifi¬ 
cant dose of carcinogenic beryllium nothing more can be done for him. 
We already know, for instance, that aurin-tri-carboxylic acid readily com¬ 
bines with various beryllium compounds. This may not be the antidote, 
but without further research on substances such as this, no prophylactic 
or therapeutic agent is likely to be discovered. 
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SUMMARY 

1 . The military and peacetime nuclear enei'gy programs have greatly 
expanded the potential scope of human exposures to new and old dust, 
fume, and gaseous environmental hazards. A large proportion of these 
new dangei's may originate in the biological action of stable elements 
rather than radioactivity. 

2. Exposures are possible in the operations of assembling raw mate¬ 
rials, during the processes of extracting, i-efining, and chemically modi¬ 
fying the various key elements, and in the manufacture of thermonuclear 
weapons and peacetime reactors. 

3. Among the various stable elements, to which exposures are likely, 
beryllium has the worst record as an inhalation hazard, and this is un¬ 
fortunate as its strategic nature has greatly increased its use. While 
some of the newly introduced elements are highly dangerous, a gratifying 
number appear to be entirely inei’t. Many of the lesions which may occur 
in exposed personnel undergo spontaneous remission. 

4. Practically all hazards should be preventable b 3 ’^ appropidate engi¬ 
neering methods. 

5. Various characteristic pulmonary lesions are discussed. Among these 
the local accumulation of foi’eign pai’ticles, focal fibrosis, cellular and 
stromal necrosis, chronic macrophage catarrh, epithelialization of alve¬ 
olar walls, granuloma formation, and vascular damage are the most 
spectacular. 

6 . Many of the lesions observed in man have been experimentally re¬ 
produced. It has also been possible to induce pulmonary cancer in rats 
through exposures to various compounds of beryllium even at very low 
dosage levels. 

7. Problems still to be solved, besides methodical, experimental and 
clinical exploration of the full range of substances to which human beings 
may be exposed, ai’e: threshold levels of toxicity, especially in connection 
with prolonged exposures; differential responses in animal species and 
their applicability to man; precise diagnostic criteria, particularly in 
life; medico-legal difficulties created by the delayed occurrence of disease 
after exposure and the national importance of the nuclear energy pro¬ 
gram ; antidotal and therapeutic agents. Only further research can furnish 
the necessary answers. 


RESUMEN 

1. Las obras de energia nuclear de tipo militar o pacifico han acrecentado 
el alcance de las exposiciones humanas a polvos nuevos o viejos, humos, 
y a riesgos ambientales gaseosos. 

Una gran proporcion de estos nuevos peligros pueden originarse en la 
accion biologica de elementos estables mas bien que a la radioactividad. 

2 . Durante el ensamblado de materias primas es posible que haya ex- 
posicion, asi como durante los procesos de extraccion, refinacion y modi- 
ficacion quimica de varies elementos esenciales y en la manufactura de 
armas termonucleares o en la de reactores para fines pacfficos. 
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3 En los diversos elementos estables a los que es posible exponeixe el 
berilio tiene el peor record como riesgo de inhalacidn v esto is niiiv in 
fortunado porque su naturaleza estrategica ha aiimentado mucho su uso. 
bi bien algunos de los elementos nuevos son altamente peligrosos. nii 
numero satisfactorio de ellos parece ser completamente inerte Muchas 
de las lesiones que pueden svfvir e} personal expuesto, puede'tener re- 
gresion espontanea. 

4. Practicamente todos los riesgos deben ser prevenibles por metodos 
de ingenieina adecuados. 


5. Se discuten los aspectos de varias lesiones pulmonares. Entre ellas 
la acumulacioii local de particulas extranas, fibrosis local, necrosis celiilar 
y del stroma, el catarro macrofagico cronico, la epitelizacion de las paredes 
alveolares, la formacion de granuloma y el dano vascular, son de las nuis 
impresionantes. 

6. Pueden reproducirse experimentalmente muchas de las lesiones ob- 
servadas en el hombre. Tambien se ha podido producir cancer primitivo 
en las ratas por medio de exposicion a varies compuestos de berilio aiin 
a muy baja dosificacion. 

7. Hay problemas aun por resolver aparte de los que dependen del 
metodo, de la exploracion experimental y clinica de todas las substancias 
a las que se pueden exponer los humanos; tales son: Umbrales de toxicidad, 
especialmente en relacion con largas exposiciones; respuestas diferentes 
en las especies animates y su aplicabilidad al hombre; criterio diagndstico 
preeiso, especialmente durante la vida; dificultades medico-legales creadas 
por el acaecimiento de enfermedad tardiamente despues de la exposicion 
y la importancia nacional de los proyectos de energia nuclear; los agentes 
terapeuticos y los antidotes. Solo la investigacion ulterior puede dar las 
respuestas necesazdas. 


ZUSAMMENFASSUNG 

1, Die militarische und zivilen Keimenergieprogramme haben die poten- 
tielle Reichweite der Exposition des Menschen gegenuber den Umweltzu- 
fallen an neuem und alien Staub, Rauch und Gas betrachtlich ausgedennt. 
Ein grosser Anteil dieser neuen Gefahren hat moglicherweise seinen Ur- 
sprung eher in der biologischen Aktion von stabilen Elementen als in der 
Radioaktivitat. 

2, Exposition ist moglich bei den Manipulationen der Sammlung des 
Rohmaterials, im Verlauf der Prozesse der Extraktion. der Reinigung und 
chemischen Modifizierung der verschiedenen Schlusselelemente, sowie 
wahrend der Handhabung der thermonuklearen Waffen und der Zivilen 
Reaktoren. 

3, Aus der Reihe der verschiedenen stabilen Elemente, denen gegenuber 
eine Exposition wahrscheinlich ist, hat des Benylium das schlechteste 
Zeugnis als ein zufallig zu inhaliei'ender Stoff, und nun liegt dies un- 
gliicklicherweise gerade so, dass jetzt dank seiner strategischen Ivatui 
seine Veznvendung staz'k zugenommen hat. Wahrend einige von den neu- 
eingefiihrten Elementen sehr gefahrlich sind, scheint eme erfreuiiche 
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Anzahl giinzlich unwirksam zu sein. Viele der Laesionen, die bei gefahr- 
detem Personal eintreten konnen, unterliegen einer spontanen Remission. 

4. Praktiscb alle Zwischenfalle miissen sicb verbiiten lassen durch ge- 
eignete maschinelle Methoden. 

5. Verschiedene cbarakteristische pulmonale Laesionen werden bespro- 
chen. Unter ibnen sind am auffalligsteu die lokale Ansammlung von 
Fremdkorpern, die fokale Fibrose, die Nekrose der Zellen und des Grund- 
gewebes, cbroniscber Makropbagen-Katarrb, Epithelialisierung der Alveo- 
larwande, Granulombildung und Gefassschadigung. 

6. Viele der beim Menschen beobachteten Veranderungen sind im Ex¬ 
periment ebenfalls erzeugt worden. Es war aucb moglicb, bei Ratten 
Lungenkrabs zu erzeugen durch Exposition mit verschiedenen Berrylium- 
verbindungen selbst in sehr niedriger Dosierungsstufe. 

7. Abgesehen von methodischer, expei-imenteller und kliniscber Erfor- 
scung der vollen Wii’kungsbereiche von Substanzen, denen der Mensch 
ausgesetzt sein kann, bleibt an Problemen noch zu losen: die Schwellen- 
werte der Toxizitat, besonders in Verbindung mit langer Exposition; die 
verscbiedennen Reaktionen bei Tierarten und ibre Anwendbarkeit beim 
Menschen; prazise diagnostische Kriterien, besonders zu Lebzeiten; Ge- 
sundheitsgesetzgeberische Schwierigkeiten, die entstehen durch das ver- 
zogerte Auftreten der Erkrankung nach der Exposition und die nationale 
Bedeutung des Kernenergieprogrammes; Gegengifte und therapeutische 
Stoffe. Allein die weitere Forschung kann uns mit den notwendigen Ant- 
worten versehen. 
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Our Atomic Enei'gy Program is one of the truly enormous enterprises 
of our national life, ranging from mining to computers and heavy industry 
to oceanogi’aphy. Consequently, the total number and variety of industrial 
hazards is potentially large but, fortunately, most of them fall into the cate¬ 
gory of accepted industrial hazards and I’equire no particular comment. 
However, when radiation and radioactivity become components of the over¬ 
all process, each situation and operation must be individually re-evaluated 
and new industrial standards established as needed. This, of course, is 
standard procedure at all atomic energy projects, and as a result the AEG 
has been a partner to a remarkable advance in industrial hygiene and safety 
engineering techniques. Emphasis has been, and is, on the anticipation of 
hazards, followed by strict application of preventive measures and ed¬ 
ucation of the worker. In many instances the design and operation of a 
plant or process has hinged on the recommendation of the health-safety 
groups. A veiw welcome by-product of this concern is the enviable in¬ 
dustrial record of the AEG contractors.* 

The lung features very prominently in all thinking and planning con¬ 
cerning possible exposure of personnel to both radioactive and non-radio¬ 
active agents. It is recognized as one of the moi-e effective routes for in¬ 
troducing substances inside the body, considering that the alveolar ven¬ 
tilation in an average man amounts to nine kilograms or more of air per 
day. Whether foreign material in the inspired air will eventually reach 
the systemic blood depends on its particle size, solubility and some five 
additional minor properties.- In general, by the time the air reaches the 
larynx, particles larger than about five microns have been removed by the 
straining action of the vibrissae and by impaction on the moist mucous 
membranes of the upper respiratory tract; and similarly when the air 
reaches toward the finer bronchioles, the majority of the particles are one 
micron in diameter or less; the finest particles have been shown to reach 
the alveoli. If the larger particles are insoluble, they are removed mechan¬ 
ically by ciliary action and coughing. Particles brought up from the tra¬ 
cheobronchial system are for the most part swallowed; if they remain 
insoluble in the presence of the digestive fluids, their effect is negligible, 
but if they become soluble or chelated, they may be absorbed into the .sys¬ 
temic circulation.^ 


*Presented at the 23rd Annual Meeting, American College of Chest Physicians, Now 

York City, May 29-June 2, 1957. q 

**Chief, Medical Reseai-ch Branch Division of Biologj- and Medicine, U. H. Atomn 

Energy Commission. . „ . . r, 

tDirector, Division of Biology and Medicine, U. S. Atomic Energy Commission, 
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On the other hand, if the particles are directly soluble in .body fluids, 
the substance can be absorbed through the alveolar membrane into the 
pulmonary capillaries and somewhat less readily across the nasal and 
bronchial mucosa. Some materials, such as coal, have surface properties 
which excite phagocytic action; these end up as deposits in the lymph 
spaces and lymph nodes. 

Now where the processes have not involved radioactive materials, modern 
health-safety procedures and devices have been effective, although some 
of the compounds used in large amounts definitely are local irritants to 
the pulmonary tract; others possess toxic effects after having been ab¬ 
sorbed into the systemic circulation. 

The Atomic Enei-gy Commission’s concern with such conventional in¬ 
dustrial hazards can be illustrated by the story of nickel carbonyl, Ni(CO) t, 
a compound used for catalysis and in preparing high purity nickel. It 
is both a pulmonary irritant and a systemic toxin. Since a vapor can 
never be fully contained in an industrial process, the operation was de¬ 
signed to maintain a concentration less than the accepted tolerance figure 
of one part per million. However, because it is a poorly understood chem¬ 
ical toxin, experimental research on the toxicology of the agent was in¬ 
stituted. The data from this project indicate that repeated pulmonary ex¬ 
posures of animals to concentrations of 20 and 40 parts per million lead 
to a state of chronic irritation of the respiratory tree with evidence of 
metaplastic changes. The overall findings support the presumed clinical 
association of this chemical with carcinoma of the respiratory passages,® 
and justify the extra effort needed to maintain the tolerable environmental 
concentration. A by-product of the study is the development of an effective 
treatment for systemic nickel poisoning. 

Dr. Schepers has described some of the research instituted in connec¬ 
tion with the new metallurgical uses of large amounts of stable beryllium. 
This is typical of the studies on a number of other metals and chemicals, 
since we are turning more and more to the use of esoteric metals, alloys 
and chemicals for fabrication of the various types of reactors and their 
associated machines. 

However, when radioactivity becomes a major component of the in¬ 
dustrial hazard, every step of each process throughout the entire sequence 
must be re-examined and re-evaluated. Prior to 1942 the sum of our 
knowledge of radiation in relation to the industrial population was: 1) 
that radiation in sufficient amounts was tissue-destructive; 2) that the 
natural radioactive isotopes such as Ra--® could produce neoplasms in 
areas adjacent to where they localized in the body;® and 3) a strong sus¬ 
picion that men who mined radioactive material had a higher than usual 
incidence of lung cancer.'^ 

Many of the probable sources of radiation and radioactive contamina¬ 
tion in the Manhattan Project were easily predicted, but many could not 
be, theiefoie, it is to the credit of the Project’s medical group and engi¬ 
neers that they designed all operations for maximum anti-radiation pro¬ 
tection. This philosophy still is a primary guide line. Nevertheless, there 
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was and is inherent in all atomic energy activities an element of possible 
xposure to external and internal sources of radiation. Some which are 
of current interest will be considered. 


^ Much of the uranium ore in the United States is found in relatively 
circumscribed deposits in the arid Colorado Plateau and as a consequence, 
the working conditions inside the mines sometimes are less than optimal.-^ 
Concentrations of radon--- or radium emanation, a daughter product of 
the radioactive decaj'^ of uranium, may reach concentrations as high as 
6 X 10-s curies/liter of air with averages around 4 x lO-f* curies/liter; the 
acceptable value of 3 x curies/liter can be achieved in most mines, 
and proper ventilation of enclosed spaces such as laboratories or machine 
shops will keep the concentration of Rn to at least 10-" curies/liter, the 
permissible concentration recommended by the N.C.R.P.® A small frac¬ 
tion of this inspired radon gas will be absorbed into the tissues and 
before being exhaled, it will transform via its decay chain into Pb-’®, 
which will then deposit in the bone to exert the effects typical of radium. 
Other radon molecules will attach to whatever dust particles are present; 
these then behave like a radioactive form of that dust. 

Uranium ore dusts are regarded like other relatively insoluble dusts 
except that limits of concentration in air have been established which are 
lower than those for simple silica dust atmospheres. The ore particle 
maj'" have sufficient radioactivity to impress an appreciable radiation dosage 
on the underlying bronchotracheal mucosa as the particles are moved 
upward by ciliai’y action. A fraction of the ore dust, however, is soluble 
and is absorbed ito the blood stream. The uranium ion, in contrast to 
Ra--® or Pb-‘®, tends to localize in the kidney;’® thus the dosage to this 
organ ultimatel}'’ determines the permissible environmental concentration. 
The occurrence of uranium in the urine is evidence of absorption from 
the lung, although a reliably useful relationship between the two has not 
yet been established.” And, finally, these mines provide a major silicosis 
problem, enough in some cases to cause a mine to be closed temporarily. 


These same three problems also exist in varying degree in the crushing 
and concentration operations, but can be and are much better controlled. 
The mining and processing of thorium as a fuel for “breeder reactois 
raises similar problems, but this element may be less hazardous from the 
industrial standpoint.’- 

These conditions are the object of considerable current research. A 
cooperative study has been developed between the United States Public 
Health Service, the State of Utah and the Atomic Energj^ Commision, 
which is designed to establish permissible standards for uranium mining 
techniques and ventilation, and simultaneously to evaluate these factors 
with respect to the health of the miners. Supporting this is a major con¬ 
tinuation of experimental work in several AEG laboratories on the toxi¬ 
cology and radiotoxicity of uranium and thorium in the various forms 
relative to radium, strontium®® and pure external gamma irradiation. 

Separation of the uranium isotopes for enriched fuel and the production 
of fuel elements for reactors now are processes operated on a routine 
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manufacturing basis. Once this fuel begins to undergo fission, the type 
and design of reactor will largely determine the health hazard relative 
to the pulmonary portal. In the ca.se of an air-cooled reactor, the inflowing 
air must be cleaned and dried to avoid neutron activation of dusts and 
foreign material; the discharged air nevertheless contains traces of active 
dusts plus radioactive krypton, xenon and argon created by the (n, y) re¬ 
action with the stable nuclei of these noble gases. But by use of large vol¬ 
umes of air mixing in a tall stack, the activity is diluted to very low levels 
before being discharged. If, however, a fuel element fractures or leaks, the 
fission product mixes into the coolant air going up the stack. To control this 
contingency, numerous radioactive sampling devices are set to “scram” the 
reactor automatically whenever the concentration of radioactivity in the 
stack or in the environmental air exceeds predetermined, very low limits. 
Experience with the art of reactor opei’ation now makes such scrams rare, 
but in any case the most that would happen is the beginning of a discharge 
of radioactive gases, some volatile radioactive isotopes, chiefly iodine and 
ruthenium tetraoxide, and the dust-like effluvium of some 50 radioiso- 
topes.i-’’^® In reactors using a fluid fuel or a liquid coolant moderator, a 
power surge would result simply in a dispersion of the radioactive liquid 
but only within the shell or building enclosing the reactor. 

During the chemical processing of spent fuel rods or liquid fuels fission 
products maj’^ get into the lungs. This separation process is highly devel¬ 
oped and designed to operate by remote control so that ordinarily the pul¬ 
monary hazard is negligible; still there have been a few occasions when 
the system leaked or the stack became overloaded so that it was necessary 
to evacuate the immediate premises temporarily; however, in no case has 
the surrounding off-site countryside been affected. Because relatively 
large quantities of long-lived fission products are in these spent fuel rods, 
the Atomic Energy Commission has always insisted on the maximum 
degree of containment of the fission products; this policy has paid off 
many times.*' Nevertheless, it is impossible to achieve absolute contain¬ 
ment and workers occasionally may be exposed to small degrees of con¬ 
tamination which enter the body by way of the skin, wounds or abrasions, 
the gastrointestinal tract and/or the respiratory tract. Of most concern 
under these circumstance are Pu--'’®, Ru*®®, P®*, Cs*®', Sr"®, Ba**®, and per¬ 
haps tritium, or H"; these radioisotopes enter the respiratory tract as 
gases, as fine dusts, or as aerosols produced by entrainment in other 
emitted vapors.*® *® Certain of these isotopes, Cs*"", Sr"® and Ru*"®, are of 
interest from the standpoint of long-term fallout from the stratosphere 
which enters the body via the food chain. Conversely, the immediate fall¬ 
out from a nearby burst could create a dust problem for the lung, but 
the pai'ticles are comparatively large,*®- 

Some of the very first fission product from the Manhattan Project was 
set aside for biological studies, because the problem of contamination 
of personnel was recognized to be a primar}’’ limiting factor in all opera¬ 
tions. The late Dr. Joseph Hamilton of the Crocker Laboratory, Univer¬ 
sity of California, set up the screening program which provided the ini- 
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radioisotopes; these data were then used 
to establish the permissible limits and concentrations. This type of work 
has expanded to the point that a considerable part of the total effort of the 
Division of Biology and Medicine of the AEG is directed toward obtain¬ 
ing data which can be used to compute the maximal permissible value.s 
tound in the National Bureau of Standards Handbook No. 52.8 
book, incidentally, will soon be revised using recently accumulated data 
including an appreciable amount on man himself. 

The containment and disposal of radioactive wastes should never create 
problems relative to the lung because it is under engineering control.^®' 
However, if a container were to leak or break during transportation to 
a storage area, the spill could become a source of dusts and aerosols. 

The chronic effects of penetrating gamma or x-radiation on the lung 
are to cause fibrosis and perhaps to act as a carcinogen," but because the 
lung is grouped with the radio-resistant tissues, one ought to find similar 
but more lethal damage in tissues such as bone marrow occurring before 
the fibrosis is able to show itself. 


The simple passage of a dilute soluble radioactive aerosol or gas across 
the lung membranes would not be of much significance to the lung unless 
the lungs were filled with a very high concentration of it. This, however, 
may be of practical significance now that krypton®^ and tritium are avail¬ 
able in large amounts of very high specific activity. It has been calculated, 
for instance, that a single deep breath of pure tritium would give a sur¬ 
face dose to the lung tissue of about 4000 rep per second. More danger¬ 
ous, however, would be the inhalation of the gaseous form of nearly pure 
T 2 O: In the extreme case, a thi'ee-second inhalation of gaseous ToO would 
result in an integrated total body dose of between 3,000 to 10,000 rep;^^ 
on the other hand, a continuous concentration of 5 x lO ” of tritium/ml. 
of air is estimated to result in the tolerance 0.3 rem per week.^* 

Inhalation of an aerosol which is insoluble in the body fluids presents 
a different hazard. In the case of plutonium oxide, only a small amount 
dissolves in the blood; this then is deposited rather firmly in the bone. 
The remainder moves up the respiratory tract and into the gut, as parti¬ 
cles with at least two different half-times of removal, one of about six 
months and one of a few weeks.-" Pu^^a emits a-particles as it decays; 
these a-particles impose a highly concentrated dose of radiation to the 
underlying tissue so that a narrow streak of dead or damaged mucosa will 
be left behind as the particle moves upward. There are large numbers of 
such particles continuously moving up the same course, giving essentially 
repetitive radiation which may be especially carcinogenic. In any case 
this continual radiation dose to the mucosa may be ultimately more dam¬ 
aging than that to the alveoli. 

Methods of treating persons with internal contamination are most ef¬ 
fective for those radioactive isotopes which have the least tendency to 
localize in tissues and are most soluble. One attempts as quickly a.s possi¬ 
ble to chelate the absorbed isotope and divert it out the excretory- routes. 
To this end, one gram dose of calicum disodium ethylenediaminetetra-ace ic 
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acid are injected intravenously once or twice a day for one to four days. 
In addition, diuretics, renal acidifjdng agents, and saline cathartics may 
be used to magnify the excretory activity. For radioisotopes such as As'^-* 
or Hg"”'’, British antilewisite (dimercaptopi'o.panol) would be preferi’ed 
to the above EDTA. 

In the case of contamination by plutonium, a single dose of zirconium 
citrate (25 mg. Kg. body weight) is injected intravenously as quickly as 
possible in order to saturate the surfaces of the body tissues onto which 
the plutonium ion would localize. Radioisotopes such as those of Na+, H+ 
and 1“ can be most effectively eliminated by giving large amounts of the 
stable isotope combined with diuresis; by this means the stable isotope 
dilutes the radioactive form, competes more effectively with it for the 
available metabolic reactions, and finally carries the radioisotope out of 
the body when the excess ion is excreted as the homeostatic mechanisms 
come into play. 

The insoluble isotope must be removed mechanically. If the contamina¬ 
tion is under the surface, the area is excised. Simple debridement is rarely 
sufficient to remove the radioisotope since less than milligram amounts 
remaining in a wound may provide a potentially lethal body burden; oc¬ 
casionally amputation may be warranted. 

Rinsing the nasal passages and irrigation of the upper respiratory 
tract should be carried out as quickly as possible. Unfortunately, nothing 
effective can now be done to promote more rapid clearance of particles 
from the lung; this is a point for research. If most of the activity were 
shown to be localized in one- lobe of the lung, lobectomy probably would 
be indicated. 

SUMMARY 

The Atomic Enei-gy Commission’s broad activities bring it into contact 
with many situations and compounds which affect the lungs. Most of 
them, fortunately, are familiar industrial problems for which there are 
acceptable solutions. Superimposing radiation, however, has necessitated 
major research and development efforts aimed at controlling contamina¬ 
tion and the effects of radiation. Up to now, the record indicates we have 
been reasonably successful and certainly it is one of the few instances 
of a major industry making a primary effort in health protection without 
it being obliged to do so because a series of major accidents took place. 

RESUMEN 

Las amplias actividades de la Comision de Energia Atomica la llevan al 
contacto con muchas situaciones y compuestos que afectan los pulmones. 
Afortunadamente la mayoria son problemas industriales a los que se han 
familiarizado y para los cuales hay soluciones aceptables. 

La radiacion reiterada sin embargo, ha necesitado investigacion mayor 
y el desarrollo de esfuerzos encaminados al control de la contaminacion y 
de los efectos de la radiacion. Hasta ahora la observacion indica que hemos 
tenido razonable exito y ciertamente esta es una de las ocas ocasiones en 
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que una gran industria hace un estuerzo dcsdc cl „iincii>io par i.rolcgcr 

la salud sm verse obligada a olio a causa do la ocm reiicia dc accidentcs 
grandes. 

ZU S A M M E N E A S S U N t: 


Die umfangreiche Regsamkeit der Atomenergierkommision bringt diese 
in Kontakt mit vielen Stellen und Verbindungen, die die Lunge betreffen. 
Die meisten voh ihnen stellen gliicklichei'weise bekannte Industrielle Prob- 
leme dar, fiir die sie annehmbave Losungen bedeuten. 

Die zusatzliche Bestrahlung hat jedoch grossere Untersuchungen ev- 
fordert und die Entwicklung von Bemiihungen mit dem Ziel der Beher- 
schung der Abfallstoffe und der Wirkungen der Bestrahlung. Bis jeszt 
erweisen die Aufzeichnungcn, dass wir ziemlich erfolgreich waren, und 
sicher ist dies eine der wenigen Gelegenheiten, bei denen ein grosser In- 
dustriezweig eine primare Anstrenung unternimmt zum Schutz der Ge- 
sundheit, ohne dazu verpflichtet zu sein, weil eine Reihe von grosseren Un¬ 
fallen erfolgte. 
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The Public Health Aspect of Nuclear Enei'gy, 
With Particular Reference to Inhalation Hazards 
and to Diseases of the Chest* 
albert l. chapman, m.d.** 

Washington, D. C. 


The public health aspect of nuclear energy" is, without doubt, the 
most formidable phrase that any medical man was ever requested to in¬ 
clude in the title of his address. Since a certain summer day 12 years 
ago the entire population of the globe has stood face to face with the un¬ 
precedented problem these words express. Our “public” in this sense 
includes every human being on earth. The best brains in the woidd have 
struggled with the problem for more than a decade and, as the news¬ 
papers and magazines assure us with ever increasing stridency, have 
reached no agreement, even on definition of terms. 

This, gentlemen, is a discussion topic that even a Washington official 
finds himself approaching with something less than that occupational 
self-confidence of which we are, from time to time, accused. 

Often, however, a new job turns out, upon examination, to contain 
familiar elements, and the rather staggering nature of many new assign¬ 
ments begins to cause less apprehension when we discern that many of 
the components are customary, standard procedures with which we have 
worked for a long time. 

The dawn of the atomic age, and the health hazards inescapably asso¬ 
ciated with the use of nuclear energy, may appear to present the public 
health profession with its neAvest responsibility, but in truth this energy- 
revolution simply renders more dramatic, and perhaps more urgent, the 
basic responsibility which is as old as the public health movement—^the 
responsibility for creating and guarding a safe environment in which 
man can live and in which man can work. Many traditional public health 
disciplines—I am thinking of sanitary engineering, medical research, and 
industrial health—have over the years perfected the tools and provided 
the training for public health workers who must, in the decades ahead, 
solve the new problems that will grow Avith each step Ave take into this 
atomic age. 

Before discussing Avhat the public health profession can do—and is 
doing—about potential radiation hazards, it may be useful to distingui.sh, 
as we do in the field of air pollution, betAveen the acute and chronic 
effects of exposure. Only Avhere a serious accident occurs, cau.sed by 
large radiation exposures, can acute effects be anticipated. The .sjunp- 

^i-esented at the 23rd Annual Meeting, American College of Chest Physicians, New 
York City, May 29.June 2, 1957. r. r, * » r 

'-Division of Special Health Services, Public Health Semce, U. S. Department of 
Health, Education, and Welfare. 
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toms will appear within a few days or weeks and should be immediately 
recognizable. Chronic low-level radiation exposure is at the present time 
the more important public health pi'oblem (again, there is an analogy 
with air pollution). 

What are the principal sources of radiation exposure? 

From the public health point of view the wartime, and subsequent 
military employment of atomic energy is only one of several sources of 
total population exposure to radiation. 

The testing of bombs, and other developments connected with the 
military use of atomic energy, have caused international debate over 
atomic health hazards to reach new heights in recent months; and the 
interest of the Public Health Service in protection methods in uranium 
mining was accelerated by wartime activities. There are, however, three 
chief sources of radiation exposure that constitute the purely civilian 
aspect of this problem. I have in mind first, the type of exposure which 
is related to the peacetime atomic energy industry; second, the exposure 
which results from the presence of natural radioactive substances in the 
environment and from cosmic rays; and third, exposure encountered in 
the healing arts, especially in x-ray procedures. 

The European project for the international development of atomic 
power for industry (Euratom) will, it is expected, contribute to the ex¬ 
pansion of atomic industry in this country during the next decade, al¬ 
though the American need for a new source of industrial power is far 
less urgent than the European requirement. Both the workers in the 
atomic-fueled plants of the future and the general population must be 
protected from various types of radiation hazard (including the dangers 
inherent in the disposal of radioactive wastes). Few public health as¬ 
signments will have a higher priority when we reach the stage where 
nuclear energy has become a serious rival to coal and oil as a principal 
support of American industrial strength. The techniques of industrial 
or occupational health will also at that time be tested to the utmost. 

The second source of radiation exposure—radioactive substances in 
the environment and cosmic rays—is for the most part beyond man’s 
control. We are all exposed to a natural background of radiation, com¬ 
pounded of cosmic radiation (and its secondary radioactivity), the radio¬ 
active elements present in the earth (radium and I’adioactive potassium, 
for example), and even a minute proportion of certain of the elements 
present in the human body itself. This natural background is not uniform 
throughout the world, nor in all parts of this country. At higher alti¬ 
tudes the contribution of cosmic radiation increases, and, of course, there 
is an uneven distribution of the deposits of radioactive elements in the 
earth. 

The sum total of natural sources of radiation—over which we can 
exercise little control—is generally regarded by experts at the present 
time as constituting the second largest single source of radiation exposure 
with which we are confronted. The largest source is that related to the 
healing arts. The danger of overexposure of x-ray operators, other medi- 
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themselves is a direct challenge to public 
health, and a challenge to which we have responded. 

fradiation came onlv 
Tin, • P'Jhhcation of Roentgen’s original paper (1895) aii- 

nouMing the discovery of x-rays, and during the following decade manv 

ot the now familiar acute and chronic radiation eifects were observed 
and reported. 


The principal chronic effects of radiation are understood today to be 
(1) reduction of the life span, (2) production of genetic mutation.s, and 
(3) increased incidence of cancer. For example, an increase in leukemia 
and other neoplasms, as well as an increase in the number of congenita] 
abnormalities in the offspring of radiologists, as compared with other 
medical specialists has been reported. 

At the present time it is estimated that some 250,000 individuals in this 
country are engaged in the operation of about 125,000 medical and dental 
x-ray and fluoroscopic units. This total includes physicians, dentists, vet¬ 
erinarians, nurses, and others. 


Since medical and dental uses form the largest single source of radia¬ 
tion exposure, the potential hazard to the patient must in each individual 
case be carefully balanced against the potential life-saving gain that may 
be realized through the employment of x-rays. The decision in each case 
must be made, of course, by the individual physician or dentist, since 
he alone can make a personal evaluation of all pertinent factors in the 
case. 

While the traditional patient-physician relationship is seldom more 
dramatically justified than under these circumstances, research progress 
in recent years emphasizes the need for taking into consideration a vital 
non-personal factor. By this I mean that personal exposures that might 
have been acceptable in the absence of any other environmental exposure 
should now be re-evaluated in the light of current knowledge concerning 
the total and q^otential radiation exposure of the entire population from 


all sources. 

The ultimate responsibility for the establishment and enforcement of 
uniform radiation health standards remains with State and local health 
agencies, in accordance "with the American tradition of local self-govei n- 
ment, but the Federal contribution in this field can be as effective as in 
other areas of public health. 

Broad environmental control activities have been prominent features 
of the work of the Public Health Service in radiological health thus far, 
but we are moving into a period of increased emphasis on the medical 
aspects of control of radiation hazards. Existing training programs de¬ 
veloped by the Service to increase the competencj- of health agency per¬ 
sonnel in the environmental field will be supplemented by short cour.ses 
designed to meet the needs of health agency medical personnel. The ac¬ 
companying expan-sion of State and local training programs of a similar 

nature will be encouraged. ^ . r +• 

In addition to training, i'e.search and the dissemination of information 
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are standard Public Health Service operalions. The need for epidemio¬ 
logical research in the quantitative aspects of low-level radiation hazards 
is an urgent one. Only through epidemiological studies of sizeable popu¬ 
lations with known exposure to radiation can we secure the data required 
for determining maximum permissible exposure levels accurately. At the 
present time wide variations in exposure are reported, even within the 
same groups. For example, recent studies have indicated that, among 
x-ray practitioners, exposure varies from none at all to a figure in excess 
of the current “permissible” rate. 

Techniques are available for reducing the exposure resulting from x-ray 
and fluoroscopic machines without adversely affecting (and, in some cases, 
with an actual improvement of) the diagnostic quality of the results. 
Wider dissemination of information concerning these techniques can be 
achieved by public health workers in close cooperation with the medical 
profession. Health officers, engineers, public health nurses, health edu¬ 
cators, and other categories of public health personnel can all play a use¬ 
ful role in this cooperative educational effort. 

A major activity of the Public Health Service in the special field of 
inhalation hazards and diseases of the chest has been the work carried 
on in the uranium mining industry. 

The European experience in this connection is important. For 500 
years mining operations have been carried on in the Erz Mountains of 
Czechoslovakia and Bohemia and, after the discovery of radium, pitch¬ 
blende in these mines was exploited for its radium content. For centuries 
writers have noted the high moi’tality from pulmonary diseases among 
miners in this area, and toward the end of the 19th century investigators 
identified the affliction as a malignant tumor of the lungs. Some medical 
reports attributed to primary cancer of the respiratory system as high 
a proportion as from one-half to three-quarters of all deaths among 
workers in these mines, and currently the predominant opinion is that 
radioactivity in the mines has been responsible for the situation. 

While it was recognized that European and American mines are in 
many ways not comparable, it was natural for public health agencies to 
become seriously concerned over the potential health problem represented 
by the beginning of uranium production on a large scale in the United 
States. Although our mines are more shallow than those in the Erz 
Mountains, and yield a less complex ore, while our miners seldom work 
underground more than 40 hours a week, still early environmental studies 
in American uranium mines had revealed considerable concentrations of 
radioactive gases and dust. 

The Public Health Service, therefore, initiated research into the prob¬ 
lem of adequate control measures for the mines and undertook, in coop¬ 
eration with State health departments and the industry, a series of peri¬ 
odic physical examinations of the miners. 

What happens in a uranium ore body is that uranium 238 very slowly, 
and through successive transformations, is converted to radium 226 which, 
in turn, disintegrates into radon, a radioactive gas about seven times 
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as dense as air. Radon is diffused from the ore and is released by drilling 
and bJasting operations, becoming dispersed throughout the mine atmo.t 
phere. Also, within several days, radon itself breaks down into radium 
A and subsequent transmutation products are called radon 

daughters.” 


daughter products tend to adhere to dust particles, because of 
heir electrostatic charge, and they thus enter the respiratory system in 
two ways^ through inhalation of radon gas and through inhalation of 
dust particles in the mine atmosphere. 

The work of the Public Health Service has demonstrated that, through 
proper ventilation of uranium mines, the concentration of radon and its 
daughter products can be reduced to a recommended level, and the lungs 
of uranium miners can be protected from radioactive gases and dust. 
Physical examinations of 2,000 uranium miners have been carried out 3 
times since 1950, and have been supplemented by an annual census and 
followup of the miners, in an effort to determine whether there has been 
health damage to workers in uranium mines in the United States that 
might be attributed to radiation. 


It has been emphasized that the establishment of adequate control meas¬ 
ures, such as ventilation, should not be delayed, since by the time bio¬ 
logic damage becomes clinically detectible it may be unresponsive to medi¬ 
cal therapy. The latent period for development of lung cancers in Eu¬ 
ropean miners was from 10 to 17 years. According to 1956 Census rec¬ 
ords there are 65 miners with over 10 j^ears of experience in American 
uranium mines. 

The application of industrial health principles, and of occupational 
health experience such as that gained in work with silicosis over the years, 
has contributed to the solution of inhalation hazards in uranium mining. 
It likewise illustrates the applicability, which I mentioned earlier, of tra¬ 
ditional public health tools and procedures to this great new health prob¬ 
lem area of nuclear energy. 

We believe that we have the tools to cope Avith this problem of exposure 
of our population to radiation from many sources. 

The task ahead is one of organization, research, and application. 


SUMMARY 

The dawn of the atomic age, and the health hazards inescapably asso¬ 
ciated with the use of nuclear energy, presents the Public Health Service 
with its newest responsibility. 

We must distinguish in radiation health hazards, as we do in the field 
of air pollution, between the acute and chronic effects of exposure. Only 
when an accident occurs, caused by very large radiation exposure can 
acute effects be anticipated. The symptoms will appear within a short 
time and should be immediately recognizable. 

There are three chief sources of radiation exposure that constitute the 
purely civilian aspect of this problem. First, the type of exposure that 
is related to peace-time atomic energy. Second, the exposure Avhich re- 
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suits from the presence of natural radioactive substances in the environ¬ 
ment and from cosmic vays. Third, exposure encountered in the healing 
arts, especially x-ray procedures. 

"Workers in the atomic-fueled plants of the future, and the general popu¬ 
lation must be protected from various types of radiation hazards (includ¬ 
ing the dangers inherent in the disposal of radioactive waste). Radio¬ 
active substances in the environment and cosmic rays, are for the most 
part, beyond man’s control. The danger of over-exposure of x-ray op¬ 
erators, other medical personnel and patients themselves is a direct chal¬ 
lenge to public health, and a challenge to which we have responded. 

The principal chronic effects of radiation are understood today to be 
reduction of life span, production of genetic mutations, and increased 
evidence of cancer. At the present time some 250,000 individuals in this 
country are engaged in the operation of about 125,000 medical and dental 
x-ray and fluoroscopic units. 

Techniques are available for reducing the exposure resulting from x-ray 
and fluoroscopic machines without adversely affecting the diagnostic qual¬ 
ity of the results. 

Health officers, engineers, public health nurses, health educators, all 
play a role in a cooperative educational program. 

A major activity of Public Health Service in the special field of inhala¬ 
tion hazards and disease of the chest has been the work carried on in 
the uranium mining industry. The Service has demonstrated that through 
proper ventilation of uranium mines, the concentration of radon, and 
its daughter products can be reduced to recommended levels and the lungs 
of uranium miners can be protected from radioactive gases and dust. 

RESUMEN 

La aurora de la edad atomica y los peligros a la salud forzosamente 
asociados al uso de la energia atomica, presentan a los Servicios de Salu- 
bridad Publica nuevas responsabilidades. 

Debemos distinguir en los peligros de la radiacion para la salud, como 
lo hacemos en el campo de la polucion del aire, entre los efectos agudos y 
los crdnicos de la exposicion. Los efectos agudos pueden esperarse solo 
cuando ocurre un accidente causado por una gran exposicion a la radia¬ 
cion. Los sintomas en este caso apareceran pronto y deben ser reconocibles 
inmediatamente. 

Hay tres fuentes principales de exposicion que constituyen el aspecto 
civil del problema. Primero: el relacionado con el uso de energia atomica 
en tiempo de paz. Segundo la exposicion resultante de las substancias 
radioactivas en el medio circundante y, Tercero: la exposicion que se en- 
cuentra en el arte de curar especialmente por los rayos X. 

Los trabajadores en las plantas de combustible atomico del futuro, y 
la poblacion general, debe protegerse de las varias formas de la radiacion 
(incluyendo los peligros que corresponden a los materiales radioactivos 
de desecho). Las substancias radioactivas en el medio circudante y los 
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rayos cosmicos, son en su mayon'a incontrolables por el hombre. El neliffro 
de sobre-exposicion de los operadores de rayos X. otro personal medico 
y los mismos enfermos constitiiyen un desafio a la salubridad publica ini 
desafio al cual hemos respondido. 

Los efectos ci'onicos de la radiacioii se comprenden ahora como un acor- 
tamiento de la duracio de la vida, produccion de cambios geneticos y iina 
mayor frecuencia del cancer. Actualmente alrededor de 250,000 personas 
este Pais trabajan en 125.000 unidades de rayos X medicas y dentales. 

Existen tenicas para reducir la exposicion a los rayos X y a la fluoro- 
scopia sin danar a la calidad del trabajo. 

Los empleados de salubridad, ingenieros, enfei-meras de salubridad, 
educadores sanitarios, todos, desempenan un papel en el programa edu- 
cacional cooperative. 

Una actividad importante de los servicios de salubridad publica en el 
campo de los peligros de la inhalacion y enfermedades del pecho se ha 
desarrollado en la industria de las minas de uranio. 

El servicio ha demostrado que por medio de una v'entilacion adecuada 
de las minas de uranio, la concentracion del radon y de sus productos puede 
reducirse a los niveles recomendados y los pulmones de los mineros de 
uranio pueden protegerse de los gases y polvos radioactivos. 

ZUSAMMENFASSUNG 

Der Anbruch des Atomzeitalters und die unmittelbar mit der Verwend- 
ung von Kernenergie verkniipften Gesundheitsschadigungen bescheren dem 
oifentlichen Gesundheitswesen seine jungste Verantwortung. 

Bei den gesundheitlichen Strahlenschadigungen miissen wir, wie wir es 
auch auf dem Gebiet der Luftverunreinigung tun, unterscheiden zwischen 
den akuten und den chronischen Wirkungen der Exposition. Nur wenn ein 
Unfall eintritt, der durch eine sehr ergebliche Strahlen-Exposition ver- 
ursacht wird, konnen akute Wirkungen ervvartet werden. Die Symptome 
werden innerhalb kurzer Zeit erscheinen und miissen unmittelbar erkenn- 
bar sein. 

Es gibt 3 Hauptquellen der Strahlen-Exposition, die die rein zivile Seite 
dieses Problems bilden: zum ersten den Typ der Exposition, der verkniipft 
ist mit der friedlichen Atomenergie. Zum zweiten die Exposition, die sich 
ergibt aus der Gegenwart von natiirlich radioaktiven Substanzen in der 
Umwelt und von kosmischen Strahlen. Zum dritten die Bestrahlung, der 
man in der Heilkunde begegnet, vor alien den Rontgenstrahlen. 

Es miissen die Arbeiter in den mit Atomkraft betriebenen Werkanlagen 
der Zukunft und die gesamte Bevolkerung geschutzt werden vor den ver- 
schiedenen Tspen von Strahlenschadigungen (einschl. der Gefahren, die 
mit der Beseitigung von radioaktiven Abfiillen verkniipft sind), Radio- 
aktive Substanzen in der Umwelt und die kosmischen Strahlen liegen zum 
grbssten Teil jenseits der menschlichen Kontrolle. Die Gefahr der Strahlen- 
tjberdosierung bei den mit Rontgenstrahlen Beschaftigen und anderem 
medizinischen Personal und bei den Kranken selbst ist ein unmittelbare.s 
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Aiiliegen des offentlicheii Gesundheitswesens und ein Anliegen, dem wir 
eiitsprochen habeii. 

Unter den haupsachlichen chronischen Wirkungen der Bestrahlung ver- 
steht man heute die Herabsetzung der Lebensdauer, das Entstehen von 
Gen-Mutationen und das zunehmende Auftreten von Krebs. Im gegen- 
wartigen Zeitpunkt sind ungefahr 250,000 Personen in den Vereinigten 
Statten beschaftigt mit der Handhabung von etwa 125,000 arztlichen und 
zahnarztlichen Rontgenaufnahme und Durchleuchtungsgeraten. 

Es stehen Methoden zur Verfugung zur Verringerung der Strahlen-Ex- 
position, die bei den Rontgenaufnahme- und Durchleuchtungsgeraten vor- 
kommt, ohne die diagnostischen Qualitaten der Refund ungunstig zu be- 
einflussen. 

Gesundheitspfleger, Techniker, Fursorgerinen, Gesundheitslehrer, sie 
alle spielen eine Rolle im gemeinschaftlichen Erziehungsprogramm. 

Von grosser Wirksamkeit fur das offentliche Gesundheitswesen auf dem 
besonderen Gebiet der Unfalle durch Inhalation und Thoraxerkrankungen 
war die in der Uran gewinenden Industrie entfaltete Tatigkeit. Die hier 
ausgefuhrten Ai’beiten haben bewiesen, dass durch entsprechene Beluftung 
der Urangruben die Konzentration von Radium-Emanation und ihrer Toch- 
terprodukte auf zulassige Hohen herabgesetzt und die Lungen von Uran- 
bergleuten vor radioaktiven Gasen und Staub geschutzt werden konnen. 



Early Diagnosis and Treatment of 
Tuberculosis in Children^ 

EDNA M. JONES, M.D., F.G.G.P.** and W. L. HOWAED, M.D., F.G.G.P.’^* 

Northville, Michigan 


For the early diagnosis of tuberculosis in children, routine tuberculin 
esting and a careful and detailed history are of prime importance. A 
careful physical examination should also be done although in the early 
primary infection it most likely will be entirely negative. Chest x-ra}' films 
aie not as specific as is the tuberculin test but they are more specific than 
the symptoms, and they are very important. It is difficult to obtain a 
definitive x-ray film on a squirming child but it is impossible to make a 
diagnosis on a poor film. An apparently negative film does not rule out 
active tuberculosis, especially in the tuberculin-converter with recent 
heavy tuberculosis exposure. Miliary and meningitis develop in some 
babies whose films showed little or no evidence of a primary complex. 
Calcium deposits sometimes appear later in serial x-ray films at the site 
where only equivocal soft shadows were visible on the first films. After 
the 9 per cent miliary cases and the 2 per cent reinfection pulmonary 
cases are excluded the incidence of initial positive gastric cultures among 
the remaining 89 per cent of the in-sanatorium children is about 27 per 
cent. Positive gastrics are not uncommonly associated with these equiv¬ 
ocal shadows. 

The fact that primary tuberculosis lesions may be hidden in the rou¬ 
tine x-ray film by the heart, mediastinal structures, large vessels or the 
diaphragm is well known. Dr. J. A. Myers reports that comparison of 
antemortem chest films and autopsy findings show that posteroanterior 
films of the chest fail to reveal 90 to 95 per cent of recent primary lesions 
and 70 to 90 per cent of long standing pidmary lesions. Dr. Heniy Sweany 
found at autopsy that 31 per cent of pulmonary lesions wei'e so located 
that they were obscured in the posteroanterior chest films. In addition 
10 to 15 per cent of tuberculosis lesions are extrapulmonary and would, 
therefore, be missed by the routine chest film. These facts must be kept 
in mind when evaluating any case from the standpoint of tuberculosis. 
Histoplasmosis may cause either the primarj^ type or miliary type lesion.s 
in the lungs: foreign bodies in a bronchus may cause lesions resembling 
those of the atelectasis distal to bronchial obstructive types of primary 
tuberculosis and not infrequently the roentgenologist’s report concludes 
with “please repeat x-ray film in two weeks to rule out pneumonia.” 

In taking the history one must remember that dates in children are of 
considerably more importance than in adults; e.g., date of babyhood and 
of puberty, date of beginning and end of contact with “open” tuberculosis, 

♦Presented at the 23rd Annual Meeting, American GoIIege of Chest Physicians, Neu 
York City, May 29-June 2, 1957. 

‘♦William H. Maybury Sanatorium. 
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date of onset and of duration of symptoms, date of negative and of posi¬ 
tive tuberculin reaction, date of BCG innoculation (if any) and date of 
negative and of positive x-ray findings. The effort used in obtaining this 
infoi’mation will be fully justified. 

Since January 1, 1956, 335 children from the Detroit area have been 
treated in Maybury Sanatorium; 98 per cent of them had a positive tu¬ 
berculin test and 85 per cent of them had x-ray film evidence of primary 
tuberculosis in the lungs although 35 per cent of them had other tubercu¬ 
losis. 

A review of these 335 cases shows that almost three-quarters of them 
had the onset of tuberculosis before five years of age. This certainly in¬ 
dicates that tuberculin testing should be done routinely in well-baby clinics, 
doctors’ offices, and hospitals as part of the examination of all children 
and not left to the surveys of children of school age. 

In detail the age of onset of tuberculosis in the pre-school group was 
found to be as follows; under one year of age 17.9 per cent, one year 21.8 
per cent, two years 15.5 per cent, three years 8.4 per cent, four years 
8.9 per cent. The earliest onset was at five weeks of age and she was ad¬ 
mitted to the sanatorium at two and one-half months of age in a state 
of shock. She was drowning in bi-onchial secretions which were already 
positive for tubercle bacilli. The fact that a greater proportion of these 
infected babies will early develop serious and stormy symptoms makes 
them sensitive and accui-ate clinical barometers of “open” tuberculosis 
in the home. 

The age of onset was five to eight years inclusive in 21.8 per cent of 
the childi’en. This would indicate that their resistance to the development 
of clinical tuberculosis is only slightly less in relation to babies and to pre- 
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adolescents or adolescents and that their age should not preclude the use 
of specific therapy as soon as fresh active tuberculosis is discovered. 

The age of onset was nine to twelve years inclusive in 5.7 per cent of 
the children. Our upper limit of admission age is the 12th bii'thday. Over 
two-thirds of the children having onset at nine to twelve years were pre¬ 
adolescent Negro girls; while the remainder were boys who were not 
yet pre-adolescent and had the same ethnic distribution as the whole popu¬ 
lation of the Maybury Sanatorium Children’s Division, i.e., 40 per cent 
white and 60 per cent Negro. 

Further analysis of these 335 children emphasizes the need for better 
education, cooperation, and control of the adult with active tuberculosis. 
When an “open” case of tuberculosis is found, an attempt should be made 
to estimate the duration of this adult’s infectivity. Then a careful his¬ 
tory should be obtained as to all the places where and all the persons 
with whom he lived during that time. It is not enough to check just the 
present household. 

About 74 per cent of the children were infected by adults who had not 
previously been diagnosed as having tuberculosis: More than 15 per cent 
were infected by persons who were known to have tuberculosis (7.4 per 
cent had absconded from sanatoria, 7.8 per cent had had a previous sana¬ 
torium admission or an x-ray film diagnosis in a survey unit, selective 
service, employment, a clinic, or a doctor’s office). The source of con¬ 
tact was not found for 11 per cent of the cases. 

The source of contact as to immediate family, other relatives, and 
non-relatives is as follows; roughly 16 per cent of the children were in¬ 
fected by mothers, 18 per cent by fathers, one per cent by siblings, seven 
per cent by grandmothers, six per cent by grandfathers, eight per cent 
by aunts, 10 per cent by uncles, two per cent by cousins and 21 per cent 
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by non-relatives who consisted almost entirely of lodgers and of friends 
who came to visit or were visited frequently. The infections were all 
in home areas except one nine-year-old girl who contracted it from a 10- 
year-old classmate with advanced tuberculosis. 

Symptoms of tuberculosis in children are variable and not specific 
ut they indicate that the child is not well and, therefore, are important. 
Of the above mentioned 335 Maybury-treated children 5.6 per cent were 
without symptoms both on history of present illness and on observation 
at the time of admission. The other 94.6 per cent had symptoms ranging 
aU the way from a comatose state of meningitis to irritableness accredited 
prior to admission to such factors as teething and to lonesomeness for 
the mother who had gone to the sanatorium or had taken a job. The de¬ 
gree of symptoms experienced during the present illness had some corre¬ 
lation with where the diagnosis was made. 

Of the 67 children having a diagnosis of tuberculosis made during a 
non-tuberculosis hospital admission, 91 per cent had severe and 9 per 
cent had moderate symptoms. When the diagnosis was made on 66 of the 
children in a non-tuberculosis clinic or doctor’s office, 69.7 per cent had 
severe, 18.2 per cent moderate, 7.7 per cent slight, and 4.5 per cent had 
no symptom but were found on routine tuberculin testing. When the 
diagnosis was made on 202 children in the tuberculosis clinic, 36.1 per 
cent had severe, 37.6 per cent moderate, 18.4 per cent slight, and 7.9 
per cent had no symptom. Most of the children who had been in the 
non-tuberculosis hospital and many of those in both clinic groups had 
had high fever and had initially received treatment for suspected pneu¬ 
monia. Some of the tuberculosis clinic group had been treated in non¬ 
tuberculosis hospitals and clinics during the present illness before being 
checked as tuberculosis contacts. It is disturbing that a large number 
were treated in non-tuberculosis hospitals and non-tuberculosis clinic.s 
after having had a checkup as tuberculosis contacts, i.e., after having 


been identified as a potential case of tuberculosis. Of the 335 children 
there were 71 (21 per cent), admitted to the sanatorium who were being 
carried as “observation” cases subsequent to the contact checkup for 
tuberculosis. Of these children, 19 had negative tuberculin, being in the 
incubation period of tuberculous infection; seven had had negative tu¬ 
berculin on the first checkup and positive later but were nevertheless 
continued on further observation; 38 had positive tuberculin at first con¬ 
tact checkup but it was apparently not considered to be significant and 
seven had an equivocal tuberculin reaction at the first checkup (in four 
cases the tuberculin test was not properly done, one did not return for 
a reading, one developed a generalized rash which confused the picture, 
and one had had BCG). Of these 71 children, the interval between their 
being placed on observation and their admission to the sanatorium was 
one to 12 months in 61 cases and one year or longer in 10 cases. In most 
of these cases between three and nine months delay in making the diag¬ 
nosis had been permitted. The degree of sjTOptoms during their pres¬ 
ent illness was severe in 35 children, moderate in 25, slight in eight, and 
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there was no symptom in three children. Symptoms did not always co¬ 
incide with extent of tuberculosis; for instance, two children with mili¬ 
ary disease had only slight symptoms. 

Among these 71 children the most serious tuberculous lesions which 
had developed wei’e 10 cases of miliary and/or meningitis and one case 
of advanced pulmonary tuberculosis. One of the meningitis cases had 
had a positive tuberculin reaction two years earlier. In an 11-year-old 
girl who had miliary tuberculosis and recent tuberculosis of the wrist, 
the tuberculin conversion had occurred in babyhood. In a 10-year-old 
girl with acute fulminating advanced pulmonary tuberculosis who required 
subsequent left upper lobe resection, the first contact checkup at two years 
of age had been negative but three months later the tuberculin was 
positive. 

From the standpoint of drug efficacy, the most opportune time to treat 
tuberculosis is when the infection is fresh, active, and small. 

Admittedly a large proportion of infected children will not develop 
clinical tuberculosis and for these the use of antituberculosis therapy 
following infection is unimportant but for those children who will de¬ 
velop progressive tuberculosis the use of INH and PAS at the time the 
infection is discovered is mandatory. In order to protect the few from 
progressive tuberculosis we must treat all the potential cases. Using 
drug therapy in the fresh small tuberculous lesion, even those not yet 
detectable, seems to us much more definitive than does withholding it 
for use in case the primary and/or extrapulmonary lesions progress and 
become more caseous and more walled off. 

One never really feels safe in discontinuing therapy which is initiated 
for old—but still active—primary tuberculosis especially if associated 
with meningitis, tuberculoma of the brain or other extrapulmonary lesions. 
Compared with the fresh, small lesions, these old ones have a greater 
potentiality for causing drug resistance and for requiring future treat¬ 
ment. 

It seems to us that it is not a problem as to whether or not to initiate 
specific therapy on the children with fresh, active tuberculosis but rather 
how to be able to start all such children without delay and to assure 
that the prolonged continuous course will be carried through to comple¬ 
tion. 

For the recent tuberculin converter with little or no x-ray film findings 
we would start isoniazid with 7 or 6 mg./Kg. per day divided into two 
doses and PAS 150-100 mg./Kg./day divided into three doses. The dosage 
would later be reduced to 5 mg./Kg. before the end of the year’s treat¬ 
ment. Since we have been adding PAS to the isoniazid in cases having 
small v.sible lesions it seems indicated in invisible lesions also. 

Isoniazid must be one of the drugs given to children. It is the most 
effective aga’nst meningitis. Five to 3 mg./Kg./day are effective in some 
cases but in those which happen to be rapid acetylators larger doses are 
indicated and Br, could be given. Rarely does a child have intolerance to 
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isoniazid. In the sanatorium our actual intolerance to PAS is low and 
its acceptance is a part of the sanatorium routine. 

The recent tuberculin converter does not have stable lesions regardless 
of the degree of symptoms and signs. Therefore he should be started on 
INH-PAS and on a routine which will maintain him in an optimum 
state of health. He should have adequate diet with supplemental vitamins 
and special attention to nitrogen and calcium balance. He should be pro¬ 
tected from colds, childhood diseases and intercurrent infections. Fatigue 
should be prevented. The amount of bed rest will depend on the symptoms 
and x-ray film findings. In the beginning some will need bed rest for the 
first few months. All should have at least a lying-down rest period in the 
morning, a sleeping rest period right after lunch and should go to sleep 
early at night. When any exercise is allowed a good portion of it should 
be designated for regular daily short periods of quiet play outside. If of 
that age, school should be allowed after a few months for the child who 
from the beginning was free of symptoms and x-ray film finding. A rest 
period should be taken when he returns from school. 

A heavily exposed, tuberculin-positive baby should be given Isoniazid and 
PAS at once regardless of symptoms: We cannot .justify waiting for an 
acute illness or confirmatoiy x-ray film findings before starting therapy. 
He more urgently needs treatment if he has x-ray findings which sug¬ 
gest “pneumonia” and particularly if he has acute symptoms of “pneu¬ 
monia.” We must not wait for culture reports but start antituberculosis 
and broad spectrum antibiotic therapy as soon as throat swabs, gastric 
washings and, if indicated, spinal fluid specimens are obtained. Should 
complete investigation rule out tuberculosis the antituberculosis drugs 
would be discontinued and no harm would have been done. However, if 
antituberculosis drugs are not used promptly and the child develops menin¬ 
gitis, miliary or some other form of serious progressive tuberculosis there 
would be no returning to the early advantageous starting point. 

Experience with children who have run the gantlet from tuberculosis 
exposure through periods of neglect, “observation” misdiagnosis and delay 
tends to crystallize, several points in recommending the procedui'e in han¬ 
dling such cases. 

Since the tuberculin test is the most specific of all procedures and can 
detect tuberculosis whether or not there are symptoms and other findings, 
it should carry the most weight in making an early diagnosis of tuber¬ 
culosis in children. In order for a positive tuberculin test to represent 
active tuberculosis it must be supported in some of the following wa.v.s: 
(a) by a recently dated previous negative tuberculin reaction, (b) by the 
associated sj^mptoms and/or x-ray evidence of active tuberculosis, (c) b.\ 
the demonstration of tubercle bacilli in collected specimens, (d) by find¬ 
ing among the close associates an “open” case of tuberculosis of recent 
origin, or (e) by the young age of the child. Certainly if the child is under 
one year of age the disease could be considered as active and as probabl.v 
active if the child is two or even three years of age but in a six-year-old 
child, age would definitely not be confirmatory evidence. If the father had 
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had a negative employment x-ray film nine months previously and now is 
an open case of tuberculosis there is certainly strong presumptive evidence 
that a positive tuberculin test in his son represents fresh, active tubercu¬ 
losis regardless of symptoms, x-ray findings, or age. 

As early as we can find active tuberculosis we must treat specifically 
to secure the earliest and best possible healing. During a delay of three 
or more months untreated primary lesions of any size may undergo con¬ 
siderable caseation in which tubercle bacilli can more effectively barricade 
themselves. Once the primary infection has been allowed to go untreated, 
future routine follow-up chest x-ray films are no insurance against tuber¬ 
culous meningitis, reinfection tuberculosis or a lumbar spine lesion. (One 
wonders what proportion of the present day geriatric tuberculous pa¬ 
tients had onset of tuberculosis in childhood.) 

The oldtime standard of a three-month interval between tuberculosis 
checkups should be discarded during the early observation period of re¬ 
cently exposed children. 

The child who has a negative tuberculin test when first checked as a 
tuberculosis contact is in a potentially dangerous, if not already in an 
actually dangerous situation. If he is sick he could be anergic from over¬ 
whelming tuberculous infection; if he is healthy he may be in the incuba¬ 
tion period of his infection. 

Above all we don’t want to give the parents of these apparently healthy, 
heavy contact, negative tuberculin babies a false sense of security during 
such a potentially dangerous time as the first three months after he is re¬ 
moved from heavy exposure. Within these three months the baby may be¬ 
come tuberculin positive, develop a generalized spread and marked symp¬ 
toms. If at the first contact checkup at the tuberculosis clinic there is 
proper orientation of the mother on the daily recording of the child’s tem¬ 
perature and all his symptoms and bringing him every few weeks for 
scheduled clinic appointment for observation and repetition of the (nega¬ 
tive) tuberculin test for at least two months, we should be able to practi¬ 
cally prevent this type of baby being treated unsuccessfully for broncho¬ 
pneumonia and then worked up from a tuberculosis standpoint elsewhere 
and finally referred back to the tuberculosis clinic or admitted to the sana¬ 
torium. 

Admission to the sanatorium makes it easier to complete the investiga¬ 
tion and to start the child on his drug and rest schedules. It gives the 
parents a better insight into the course of treatment in store for the child 
and also it gives the illness-wrecked home a chance to get organized for the 
job of cooperating with the clinic in caring for the child after he is dis¬ 
charged from the sanatorium. A child whose lesions are stabilizing under 
\yell-tolerated drug therapy is better off in a good reliable home where 
life is more normal and it is easier to prevent intercurrent infections and 
contagious diseases. However, it is lack of reliability on the home front 
which leads to abuse of drug therapy and is the problem most likely to be 
insurmountable in the early adequate treatment program. 

There will always be some children who will need to take all of their 
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treatment course in the sanatorium since releasing them to the home would 
be tantamount to discontinuing treatment. 

With a program of early specific therapy fewer patient sanatorium day.s 
will be required, but in order to reach this goal there will be required (1) 
a lot of capable cooperation from the child’s family, and (2) an increase 
in clinic and field personnel. There must be dependable people who will 
keep check on how the treatment program in the home is being carried 
out, on the failure to keep clinic appointments and many other factors 
associated with completing the treatment of a tuberculous child in the home. 
We probably should enlist, train, and supervise a militia of mothers and 
grandmothers rather than inci'ease the standing army of nurses and medi¬ 
cal attendants in the sanatorium. In this way the little patients will move 
through the limited number of sanatorium beds at a rate which will permit 
the necessary therapy being given to all these children at the most advan¬ 
tageous time. 

The following cases wdll illustrate and somewhat summarize what has 
been said above. 


Case 1: Denise, a Negro girl, lived in the same home with her aunt in April and 
May of 1952 but when this aunt was hospitalized for tuberculosis two months later, 
the child was not checked as a “contact” case hut showed up as a pilot case a yeai 
later—almost a year too late. Her mother did not notice symptoms until about May 15, 
1953 when she developed a cold which became more seveie and was thought to be 
pneumonia. On June 17, 1953, she was seen in a non-tuberculosis clinic and on June 18, 
in a second clinic where patch test and x-ray film were found to be positive and she 
was admitted to Maybury Sanatorium on June 19, 1953 as_ a semi-emergency. She 
was four years old, acutely ill, listless, 25 per cent undeiweight and had a tmjblc- 
some, brassy, productive cough. The sputum was positive for tuberculin bacilli on 
both smear and culture. Her x-ray film showed extensive lymph node enlargement 



FIGURE 4A FIGURE 4B 


Finure AA (Case 1 ): Admission on June 19 , 1953 . Dense infiltiation. ^ j-' 
rilht lung with 2 cm. cawty and extensive lymph node enlarpment at and above the 
r lht Mum-Fipnrc AB: Taken on June 21. 1955 showing the 2 \ea s 

of antiMcrobial therapy. There is atelectasks of light lowe, and middle lobes with 
extensive saccular bronchiectasis. 
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at and above the right root and a large complicated primary lesion with a 2 cm. 
cavity in the lower two thirds of the right lung. After two years of INH plus SM 
and/or PAS therapy there was marked clearing. At this time a bronchogram demon¬ 
strated marked contraction of the middle and lower lobes into a small space near the 
heart. There was extensive saccular bronchiectasis in both these collapsed lobes which 
were surgically removed. The surgical specimen showed not only the atelectasis, fibrosis, 
and bronchiectasis but also partially calcified caseous tissue containing tubercle bacilli. 
(These failed to grow out in nine months of culturing.) The operation was long and 
tedious due to fibrosis extending into and around the root of the lung. Calcifying 
mediastinal lymph nodes remained. Her postoperative course was uneventful and after 
a total of 32 months in the sanatorium she was allowed to go home to continue INH- 
PAS in the Chemotherapy Clinic for an additional year. 

Case 2: Richard, a white boy, was 17 months old when his mother was hospitalized 
with advanced tuberculosis and a history of cough for six months. The mother absconded 
twice and at no time was Richard checked as a contact. He seemed to do well until 
about five years old when he began to chill and tire easily. Four months later (a month 
before admission to Maybury) he had occasionally frontal headaches and his right eye 
seemed to turn inward. A week or so later he awoke one morning with right-sided 
paresis and convulsive movements. He had difficulty walking, slurred speech, urinary 
incontinance, drooling, and intermittent fever. Three weeks later the jerking move¬ 
ments were more severe, he was choking on his saliva and was having trouble hearing. 
He was finally taken to a non-tuberculosis hospital where an intracranial tumor was 
diagnosed. A positive Mantoux test, and hilar calcifications were found. Spinal fluid 
was normal. SM-INH-PAS were started on the presumptive diagnosis of tuberculoma 
of the brain. Therapy has been continued since his admission to Maybury on July 28, 
1955, and he has responded well except for some residual paralysis of face, left hand, 
and both feet. He is able to get about in a walker. Therapy is being continued. 

Case 3; Larry, a Negro boy, had BCG at four days of age in September, 1955, the 
same month in which his father’s pre-employment x-ray film showed pulmonary tu¬ 
berculosis. The father was admitted to the sanatorium when Larry was six weeks 
old but absconded after one month and was not rehospitalized until Larry was seven 
months old. 

At one month of age, Larry had first contact checkup in the tuberculosis clinic. 
Tuberculin test was negative. At two months of age he was seen in a non-tuberculosis 
clinic because of fever and irritability and was treated for pharyngitis. On the second 
non-tuberculosis clinic visit he had cough and frequent loose stools. On the third 
visit there, after a month of sjmptoms, tuberculin test was four plus and x-ray film 
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strongly suggestive of tuberculosis. He was referred to the tuberculosis clinic whcr^ 
the diagnosis of active primaij tuberculosis was made. In the next three weeks hi was 
seen three times in the non-tuberculosis clinic mth coughing, sweating, rhonchi, wheeL ' 
and fevei to 104.4. He was again referred to the tuberculosis clinic but did not co 
there until more than two months later. Shortly afterward he again began to Imvl 
fever, this time accompanied by a hot, painful, swollen elbow and after a week 
of these symptoms was seen in a different non-tuberculosis clinic. Tuberculin test 
was again positive. X-ray film showed hilar adenopathy and “probable tuberculosis of 
the elbow. Ihe elbow was surgically drained and cultures were subsequently reported 
positive for tubercule bacilli. He was started on INH and SM and after two months 
he was transferred to Maybury Sanatorium on June 8, 1966, when nine months of 
age. He was overweight, afebrile, and had a swollen elbow with draining sinus. 


On x-ray film the right elbow showed posterior dislocation of the ulna and con¬ 
siderable destruction of the articulating surface of the ulna and e.xtensive soft tissue 
swelling. The chest x-ray film showed questionable lymph node enlargement and 
parenchymal lesion on the right side. Isoniazid-streptomycin were continued and 
PAS added. Four months later SM was discontinued. A month after admission the 
sinus had closed. At present he has a completely functional and normal appearing 
elbow. 


Case U: Paul, a two year old white boy, was admitted to Maybury April 22, 1957, 
with history of exposure dating back four to eight months. After his grandfather, in 
whose home he visited frequently, was hospitalized with advanced tuberculosis March 11, 
1957, Paul had his first contact checkup. Mantoux was found to be positive. About 
February 13, 1957, he became irritable, had anorexia, marked weight loss, and sore 
throat. He was treated in two different doctors’ offices and then admitted to a non¬ 
tuberculosis hospital because of continuing symptoms, fever of 104° F. and vomiting. 
In the hospital it was necessary to have tube feeding. His symptoms had been con¬ 
sidered due to nervousness because his mother had gone back to work. His x-ray film 
showed a well developed, fine (fatal-type) of miliary tuberculosis. He was started 
on INH-SM-PAS and transferred to Maybury Sanatorium where on continued drug 
and supportive treatment he is showing good improvement. 

Case 5: Kenneth’s first contact checkup was 12 days before his mother’s rehospitali¬ 
zation. He was still in the incubation period and, therefore, tuberculin test and x-ray 
film were negative. This gave a false sense of security and he was scheduled for 
routine checkup in three months. Two weeks after this x-ray film inspection and a few 
days after his mother was hospitalized he began to lose weight, have frequent colds, 
and be irritable. This was thought to be due to lonesomeness for his mother. After 
two weeks of symptoms he was seen in a non-tuberculosis clinic for the first time and 
only this extreme irritableness was found then and at the second clinic visit three days 
later. On the third and fourth non-tuberculosis clinic visits, temperature was 101 I', 
and he was treated for ear and throat infections. Six weeks later he was listle.ss, 
feverish, coughing and vomiting and having difficulty walking. After 10 days of treat¬ 
ment in the doctor’s office he Avas referred back to the non-tuberculosis clinic loi 
hospitalization but Avhen x-ray film showed evidence of advanced miliary tubeiculo.si.s 



Figure OA 
Figure GB 


rse 51 • Queued on January 10, 1955. Contact checkup film was normal.— 
dniiSi^n S taken July 19, 1955 show.s exten.^ive miliary tuberculosis 
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he was admitted to Maybuvy as an emergency. The tuberculin test was positive and 
cultures of swallowed sputum were positive for tubercle bacilli. Spinal fluid was 
normal. 

He had fever, shortness of breath, dusky pallor, constant distressing cough, and 
marked fatigue. He was placed in the oxygen tent and given isoniazid and streptomy¬ 
cin in high dosage and PAS in routine dosage and is making a good recovery. 

SUMMARY 

Every effort must be made to advance the diagnosis and management of 
early tuberculosis in children. The proper use of the tuberculin test -will 
help do this. A positive tuberculin test is specific and is diagnostic of ac¬ 
tive tuberculosis in a child if he is very young, if it is preceded by a recent 
negative test, if it is associated with known contact with an “open” case of 
tuberculosis or if it is suported by clinical, x-ray film or laboratory findings. 

The value of x-ray film in diagnosing early tuberculosis in children is 
definitely limited because it is difficult to obtain a good roentgenogram, 
the lesions may be obscured by intrathoracic structures, the shadows may¬ 
be mistaken for other types of disease and because there is nothing spe¬ 
cific about early primary tuberculosis lesions, the lesions may not have 
developed to the extent that they can be demonstrated by x-ray film. 

Case history is extremely important including dates—dates of contact, 
of onset of symptoms, of negative and positive tuberculin tests and of 
negative and positive x-ray film findings. Among 335 children treated in 
Maybury Sanatorium since January 1, 1956, the age of onset was under 
five years in more than 75 per cent. These home infected children should 
serve as “pilots” in searching for “open” cases of tuberculosis. The source 
of contact was found among members of the family in 35 per cent and among 
other close relatives in 34 per cent of the cases. In 15 per cent the con¬ 
tact was an uncooperative tuberculous patient. 

Symptoms are variable but not specific. Nearly 95 per cent of the 335 
children had symptoms. Cases diagnosed in non-tuberculosis hospitals 
and clinics were more likely to have severe symptoms than those diag¬ 
nosed in the tuberculosis clinic. Many children known to be exposed and/or 
infected were treated for various other conditions before the real cause 
of illness was suspected. During these periods of time some of these chil¬ 
dren progressed to serious tuberculosis—five such cases are presented. 
A plea is given to discard the routine three-month interval between checkup 
examinations in the management of early tuberculosis in children. Serious 
progression often occurs within three months. 

Antimicrobial therapy must be used at the earliest possible time in tu¬ 
berculosis in children—i. e., when the tuberculin converts or if the child 
has had heavy exposure and is sick (anergic). The younger or the sicker 
the child the more urgent is treatment. We use Isoniazid 7-6 mg./Kg./ 
day with PAS 150-100 mg./Kg./day. It is tolerated well and no harm will 
result from its use in suspected cases but if not used and the child develops 
serious tuberculosis there is no way to recover the early advantageous 
point which was missed. 

We urge that more attention be given to tuberculosis in young children. 
We advocate the tuberculin testing of all pre-school children in clinics and 
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doctors offices and the proper handling of all positive reactors. We recom 
mend early treatment of all cases, in the hospital preferably for the inihal 
pait and in the properly organized home for the completion. 


RESUMEN 

Debe hacerse toda clase de esfuerzos para adelantar el diagnostico v 
el tratamiento de la tuberculosis primaria en los nines. El adecuado us'o 
de la tuberculina ayudara para esto. Una reaccidn positiva de tuberculina 
es especifica y diagnostica de tuberculosis activa en un nino si es muy 
joven, si ademas es precedida de una reaccidn negativa reciente, si se sabe 
que esta en contacto con un caso “abierto” de tuberculosis o bien si esto 
se apoya en la investigacion clinica, radiologica o de laboratorio. 

El valor de los rayos X para diagnosticar la tuberculosis primaria en 
los nines, es francamente limitado por la dificultad de obtener buenas 
radiografias; las lesiones por otra parte pueden ser ocultadas por las 
estructuras intratoracicas; las sombras pueden ser tomadas equivocada- 
mente por otra enfermedad y como no haj'- nada especifico referente a las 
lesiones de tuberculosis primaria, estas pueden no haberse desarrollado 
hasta el grado de poderse demostrar en la pelicula de rayos X. 

La historia clinica es muy importante incluyendo fechas de contacto, de 
principio de sintomas, de pruebas negativas y positives de tuberculina, y 
de los hallazgos positives a los rayos X. 

Entre 335 ninos tratados en el Sanatorio Maybury desde Enero de 1956, 
la edad del principio fue bajo los cinco anos en mas de 75 por ciento de los 
cases. Estos ninos infectados en sus casas deben servir como "pilotos" 
para busear los cases abiertos. La fuente de contacto fue encontrada entre 
lo miembros de la familia en 35 por ciento de los casos .v entre otros 
parientes prdximos en 34 por ciento. En 15 por ciento el contacto era un 
enfermo no deseoso de cooperar pai-a la proteccion. 

Los sintomas son variables pero no especificos. Aproximadamente 95 
por ciento de 335 nines tenian sintomas. Los casos diagnosticados en 
hospitales que no son para tuberculoses y en las clinicas posiblemente 
presen tan mas frecuentemente sintomas mas severos que los diagnosticado.s 
en las clin.'cas de tuberculosos. Muchos ninos conocidos como expuestos 
y/o infectados se trataron por otras causas antes de que la causa real de 
su enfermedad se sospechase. Durante estos periodos de tiempo alguno.s 
de los nines marcharon hacia tuberculosis grave. Cinco de tales casos se 
presentan. Se reclama que se descarte el intervalo de rutina, de tres meses 
entre los examenes en el control de la tuberculosis primaria. Series avances 
de la enfermedad a veces ocurren durante tres meses. 

La terapeutica antimicrobiana debe usarse tan tempranamente como 
sea posible en la tuberculosis infantil ya sea cuando la tuberculina vira o 
aiin antes si el nino esta altamente expuesto. 

Mientras mas joven o mas enfermo parezea el nino, mds importante es 
el tratamiento. Nosotros usamos isoniacida 7-6 miligramos por kilo por 
dia asociando PAS 150-100 mgrms. por kilo pordia. 
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Esto es bien tolerado y iiingun dano resulta de su uso, pero si se nota 
que el niiio preseiita tuberculosis grave no hay manera de recuperar las 
ventajas que al principio se han perdido. 

Urgimos que se ponga mas atencion en la tuberculosis entre los ninos 
muy pequenos. Aconsejamos la prueba* tuberculinica en todos los ninos 
pre-escolares en las clinicas y en los consultorios de los medicos, asi como 
aconseiamos el trato adecuado de todos los reactores positivos. Recomenda- 
mos tratamiento temprano en todos los casos en el hospital de preferencia 
para la iniciacion y el hogar bien organizado para la continuacion. 

ZUSAMMENFASSUNG 

Es muss alle Anstrengung unternommen werden, um die Diagnose und 
die Behandlung der kindlichen Friihtuberkulose zu fordern. Die entspre- 
chende Anwehdung des Tuberkulintestes wird dazu beitragen. Ein posi- 
tiver Tuberkulintest ist spezifisch und ist gleichbedeutend mit der Diag- 
ose einer aktiven Tuberkulose bei einem Kind, wenn es sehr jung ist, wenn 
in diesem Fall kiirzlich erst eine negative Probe vorausgegangen ist, wenn 
er gleichzeitig auftritt mit einem bekannten Kontakt mit einem “offenen” 
Fall von Tuberkulose, oder wenn ev unterstvitzt wird durch Klinische, 
rontgenologische oder Laboratoriums befunde. 

Der Wert von Rontgenaufnahmen bei der Diagnose einer friihen Kinder- 
tuberkulose ist fest begrenzt, da es schwierig ist, eine gute Rontgenauf- 
nahme zu erhalten, ferner die Herde verdeckt sein konnen durch intra- 
thorakale Korperteile, weiter die Schatten irrtiimlich fiir eine andere 
Krankheitsart gehalten werden konnen und schliesslich—weil nichts be- 
sonders kennzeichnend ist fiir friihe tuberkulose Primarherde—die Herde 
sich vielleicht noch nicht so weit entwickelt haben, dass sie sich durch 
eine Rontgenaufnahme nachweisne lassen. 

Die Vorgeschichte ist von ausserordentlicher Wichtigkeit, inbegriffen 
die Zeitangaben—Zeitangaben iiber Kontakt, Beginn der Symptome, des 
negativen und des positiven Tuberkulintestes und von negativen und posi- 
tiven Romtenaufnahmenbefunden. Unter 335 im Maybury-Sanatorium seit 
1.1.1956 behandelten Kindern betrug das Alter zu Beginn der Erkrankung 
in mehr als 75% weniger als 5 Jahre. Diese in ihrer Hauslichkeit infizierten 
Kinder miissen als “Lotsen” dienen auf der Suche nach “offenen” Fallen 
von Tuberkulose. Die Infektionsquelle fand sich unter Familienange- 
horigen in 35% und unter anderen naher Verwandten in 34% der Falle. 
In 15 % war die Quelle ein asozialer tuberkuloser Patient. 

Die Symptome sind variabel, aber nicht spezifisch. Etwa 95% der 335 
Kinder hatten Symptome. Bei Fallen, die in nicht tuberkulosen Hospi- 
talern und Ambulanzen festgestellt waren, war es wahrscheinlicher, dass 
schwere Symptome bestanden, als bei solchen, die in Tuberkulose-Anstalten 
diagnostiziert wurden. Viele Kinder, von denen bekannt wra, dass sie ex- 
poniert waren und die oder die infiziert worden waren, wurden auf ver- 
schiedenste andere Krankheiten behandelt, ehe man die wahi*e Krankheits- 
ursache vermutete. Wahrend dieser Zeitabsehnitte entwickelte sich bei 
einigen dieser Kinder Eine Schwere Tuberkulose. tlber 5 solcher Falle 
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wil'd berichtet. Es wird dafur eingetreten, sich frei zumachen von den 
routine-massigen 3-monatigen Intervalien zwischen der genauen arztlichen 
Durchuntersuchung bei der Betreuung der friihen Tuberkulose bei Kindern. 
Es kommt oft zu bedenkliche Progredienz innerhalb von 3 Monaten. 

Antimikrobielle Therapie muss angewandt werden zum friihest mog- 
lichen Zeitpunkt bei der Kindertuberkulose-, d-h- wenn die Tuberkulinprobe 
von Negativ zu Positiv umschlagt oder sogar noch vor diesem Zeitpunkt, 
sofern das Kind stark exponiert gewesen war. Je j linger oder je mehr 
schwer krank das Kind ist, desto wichtiger ist die Behandlung. Wir ge- 
brauchen INH 7-6mmg-kg-tagl. mit PAS 150-100mmg-kg-tagl. Dies wird 
gut vertragen und dieser Modus hat keinen Schaden zur Folge bei ver- 
dachtigen Fallen; wird davon aber kein Gebrauch gemacht, und bei dem 
Kind entwickelt sich eine schwere Tuberkulose, gibt es keine Moglichkeit, 
die friihen vorteilhaften Stufen wieder-zugewinnen, die verpasst warden. 

Wir betonen nachdriicklich dass der Tuberkulose bei Kleinkindern mehr 
Aufmerksamkeit gewidmet werden muss. Wir befiirworten die Tuber- 
kulinpriifung aller Kinder im Vorschulalter in Ambulanzen und arztlichen 
Sprech-Stunden und die geeignete Handhabung aller Falle mit positive! 
Reaktion. Wir empfehlen die Friihbehandlung aller Falle und zwar sta- 
tionar vorzugsweise fiir die Einleitung der Behandlung und in entsprechend 
organisierter Hauslichkeit fiir den Abschluss. 
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The Struggle for Eradication of Tuberculosis 

IRVING WILLNER, M.D., F.C.C.P.* 

Newark, New Jersey 

Advances in drug therapy have required changes in public health pro¬ 
cedures without discarding the time tested practices of tuberculosis control. 
Chemotherapy and modern advances in thoracic surgery have resulted 
in a sharp drop in mortality, declining morbidity, shorter duration of 
treatment and diminished hospital confinement. No known single or com¬ 
bination of drugs destroys all tubercle bacilli in the body and the outlook 
for improved therapy must depend upon research laboratories. Our present 
anti-tuberculosis drug therapy fails in some cases and has no effect on 
those infected with drug resistant bacilli. Among others with widespread 
bilateral disease, especially the elderly, active disease cannot be arrested 
and such persons must be isolated. 

Prior to the advent of streptomycin, therapy depended largely on bed 
rest, nutrition and collapse procedures. Treatment was largely in the 
hands of specialists in pulmonary disease and only a small percentage of 
patients was under the care of general practitioners. The average physi¬ 
cian could not spare the time necessary on a single patient for proper cov¬ 
erage of medical advice and treatment after making a diagnosis of active 
disease. The case was referred to a sanatorium or to the phthisiologist. 
Modern drugs have simplified therapy, and physicians who never treated 
tuberculosis under the old regime, are now taking care of many ambula¬ 
tory patients. The doctor now specializing only in tuberculosis is a rarity. 
A result has been that moi'e patients are refusing hospitalization because 
they or their physician rejects institutional care. Our problem, now is not 
only with the “good chronic,” with lingering tuberculosis and positive 
sputum, who is allowed to go about his occupation, meantime spreading 
the disease, but also with early, and moderately advanced cases under 
therapy who form an added source of infection. Patients without hospi¬ 
tal supervision have been arrested, but more have progressed to advanced 
stages before being sent to institutions. Widespread practice of ambula¬ 
tory chemotherapy has resulted in development of drug resistant organ¬ 
isms in a number of cases. The unhospitalized tuberculosis patient is a 
major health problem, as a source of infection. 

Mortality 

Records for the past half century show the steady drop in mortality 
rate. In spite of the declining rate, tuberculosis is still responsible for 
more deaths than all other infectious diseases combined. Once a disease of 
young adults, the problem now concerns the aged, especially old men. 
Prior to the advent of anti-tuberculosis drugs, bed rest and collapse ther¬ 
apy helped the rate to fall. Subsequent to that time, campaigns to locate 

'■piiector, Chest Disease Bureau, Newark Department of Health and AVelfare. 
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the disease before it was too widespread, and impi-oved medical and sur¬ 
gical treatment resulted in a sharp decline of fatality rate. The first eight 
years following the use of streptomycin and later other anti-tuberculosis 
drugs, demonstrated our most rapid decrease of moi'tality in history. The 
sharp drop slowed in 1954 when a plateau was reached in curbing tuber¬ 
culosis deaths. In 1955 the same death rate occurred as the previous year, 
and in 1956 there was a rise. The drugs have not been controlling the dis¬ 
ease in all cases and in some instances, the bacilli have been reactivated. 
Some individuals kept alive by modern therapy and apparently arrested, 
have reactivated and died. 

M orbidity 

The morbidity rate has been declining for several years but not as 
rapidly as the death rate. The drop in the annual incidence of tuberculosis 
would suggest that the number of cases infected is declining. This may 
lead to an impression with the falling death rate that tuberculosis is be¬ 
coming a minor problem. In dealing with a disease characterized by 
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chronicity and relapses, an arrested case can flare into activity. Some 
individuals probably harbor the tubercle bacilli since childhood, while 
others contract it in adult life. The apparently arrested and inactive case 
can still harbor live tubercle bacilli which can be reactivated. The ar¬ 
rested case with stationary x-ray finding's may still have small necrotic 
lesions that can flare into progressive tuberculosis. The most lucrative 
source of case finding is still the family contacts of an active or suspicious 
case. Epidemiological investigation of family contacts results in discov- 
ei’y of more new infections that perpetuate tuberculosis than any other 
method. The deci'easing moi'bidity rate does not confirm estimates of the 
Public Health Service of 400,000 active cases of tuberculosis in the United 
States and twice that number of inactive cases. 

Newark, New Jersey, is an industrial city with a population estimated 
at 443,000 (360,000 whites, 83,000 negroes). Tuberculosis control pro¬ 
gram is based on: 

1. Mass x-ray film surveys throughout the city with spot checkups in 
areas where the tuberculosis incidence is high. 

2. Tuberculin testing of children with x-ray film and follow-up, not 
only of the positive reactors but of members of the families and 
other contacts. 

3. Isolation of the open active cases. 

4. Improved medical and surgical procedures of thei'apy. 

5. Close supervision of all contacts. 

6. Commitment of cases that refuse to co-operate and form a public 
health menace. 

The unknown case is responsible for a substantial amount of infection. 
This source is far more dangerous than our known cases. Some patients 
have been diagnosed but never reported to the public health authorities. 
A few undiagnosed and untreated cases can start a new epidemic of tu¬ 
berculosis. Regardless of all case finding methods, many are never lo¬ 
cated. They have neither been recognized nor diagnosed until just before 
or after death. Since the advent of chemotherapy, this great hazard has 
been increasing. The following chart illustrates the percentage of un¬ 
known cases in Newark, N. J., reported after death. 



Per Cent 


Per Cent 

1944 

24 

1951 

21 

1945 

20 

1952 

22 

1946 

24 

1953 

29 

1947 

22 

1954 

22 

1948 

21 

1955 

30 

1949 

23 

1956 

39 

1950 

37 




X-ray Film Surveys 

When subjective complaints are absent and there is no clinical finding, 
the x-iay film is the most powerful instrument in locating minimal lesions. 
An parly diagnosis helps not only in locating the source of infection but 
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gives an excellent chance for complete recovery. X-ray film surveys have 
been conducted annually for a number of years on a voluntary basis. The 
essence of the survey is to locate the active or suspicious case. Most indi¬ 
viduals will have had no contact with an infectious case, but cases with¬ 
out known contact can be located. Success of the survey with mobile and 
stationary units largely depends upon the preUmmary Bducntiona] pro- 
giam. Preceding a campaign, in an effort to reach a large segment of 
the population, the local press, radio, addresses before social and fraternal 
groups, motion pictures, placards in buses, and a sound truck are utilized. 
The drives are intensified in “high incidence or target areas” vvhere sta¬ 
tistics demonstrate most active cases reside. A major problem is to at¬ 
tract to the units, individuals most likely to harbor tubercle bacilli. The 
derelict, the chronic alcoholic and floater found in slum areas and in poor 
housing districts usually avoid survey. Some individuals knowing or sus¬ 
pecting that they have tuberculosis do not respond as they do not want 
to be known to health authorities. The screening forms only an initial 
step. Without an intensive follow-up, the entire program is a waste of 
public funds. 

The value of a survey can be estimated in: 1. Stimulating public interest 
in tuberculosis. 2. Locating cases that have been arrested for many years 
that have reactivated. 3. Finding inactive cases and following up new 
contacts. 4. Discovering other pulmonary abnormalities (pneumonia, 
pneumoconiosis, fungus infections, malignancy etc.) 5. Noting cardiac 
enlargements and reporting these to the family physicians. 

Surveys include only a small percentage of the population, leaving the 
majority without examination for spreaders of the disease. A negative 
chest film is no assurance that active, progressive disease may not take 
place in the future. 

Present case finding methods are far from satisfactory and repeated 
surveys have resulted in locating only a small percentage of active cases 
that were not previously known. 

Tubei’culin Test 

The tuberculin test, an economic method of case finding, is the best 
diagnostic tool for determining the absence or presence of infection. A 
positive reaction indicates that tubercle bacilli have been present and 
may still be viable. The positive reaction in infants is usually the only 
evidence of tuberculosis infection, and suggests a close contact with an 


ACTIVE 

GASES OF PULMONARY TUBERCULOSIS LOCATED 

IN MASS X-RAY SURVEYS 

Year 

X-Ray 

Films Taken 

Active Cases (Not known to 

Health Dept.) 

1953 

39,002 

17 

1954 

8,811 

8 

1955 

7,295 

7 

195G 

32,728 

11 (80 per cent complete) 
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active case. Among those who react to tuberculin only a small percentage 
develop active disease and a long time may elapse between the reaction 
and the inception of clinical disease. Tuberculin surveys are essential in 
any public health program. Reactors are potentially active cases and must 
be followed with x-ray films well into adult life. Tuberculin testing in 
clinics and in public and parochial schools has been a regular procedure 
for many years. Not only are the reactors closely followed but also all 
members of the family and contacts. As the rate of infection decreases, 
the test is assuming a more prominent place in case finding. The test is 
important in finding unknown cases of tubei'culosis, in diagnosis, and at 
times, furnishes information as to when infection took place. In routinely 
testing children, especially when there has been contact with an active 
case, the time of infection can be estimated when a persistently negative 
reactor changes to positive. In testing various gi’oups of the population, 
an index can also be obtained as to which group requires more attention 
from an epidemiological standpoint. Every reactor should be treated as 
many will not requix’e medical aid. However, recent convertors should be 
placed under chemotherapy. 

There has been a remarkable decline in the number of reactors during 
the past 20 years. In the clinic of the Newark Division of Health (where 
a large portion have been exposed to tuberculosis at home, or where a 
relative or friend is ill with tuberculos’s or where a member of the fam¬ 
ily died of the disease) the rate is higher among the school children. 

In 1935 a survey of 997 children tested produced the following results: 

Number Negative Positive 

White Children 657 478 — 61 per cent 281 — 39 per cent 

Negro Children 229 132 — 44 per cent 167 — 56 per cent 

The drop in reactors after 20 years is indicative of the lower proportion of infected 
children. 

1956 1400 163 —11.6 per cent 

1956 1574 186 —11.8 per cent 

Most children tested at the Division of Health are also tuberculin tested 
at their schools. The majority of the pupils, however, are not known con¬ 
tacts. The following results were obtained: 


Year 

1965 

1956 


PAROCHIAL SCHOOLS 
(Children tested in all grades) 

_Nmnber Positive Per Cent 

3476 224 “63 

4722 220 4.7 


PUBLIC SCHOOLS 

WsterhI’Ly ^rade'® contacts are 


Year Numbe r Positive 

1956 10,372 534“ 

1956 14,613 1079 

Follow-up of reactors by x-ray films in 
active cases of tuberculosis (that w^ere 


Per Cent ^ 
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rested. Of the active cases: four were in the Kindergarten to sixth grade 

one was in the seventh grade, two in the ninth grade and five in the tenth 
to twelfth grades. 

Incidence of tuberculosis in children can be considered as a yardstick of 
preyalance of tuberculosis in a community. Evaluation of mortality sta¬ 
tistics demonstrates the decline in children under 15 years of age when 
compared over a period of 20 years. 


TUBERCULOSIS DEATHS AMONG NEWARK CHILDREN 



White 

Negro 


White 

Negro 

1931 

7 

21 ' 

1951 

2 

3~ 

1932 

9 

13 

1952 

2 

4 

1933 

17 

16 

1953 

2 

6 

1934 

7 

10 

1954 


2 

1935 

8 

14 

1955 


2 

1936 

1 

16 

1956 

1 

3 


Eradication 

Tuberculosis is far from being controlled in spite of education, reseai'ch 
and modern medical and surgical therapy. Mass x-ray film surveys will 
not lead to eradication but may help to diminish the incidence. The tuber¬ 
culin test should be widely use'd not only in children but in controlled 
groups of adults. (School teachers, municipal employees, domestics, food 
handlers) to locate positive reactors, who must be closely supervised. 
Every open active case must be isolated and treated and all contacts closely 
followed up by routine x-ray films. Proper isolation of the known patient 
will prevent the infection from spreading and thus limit the “pool of com¬ 
municable disease.” The major problem consists of the surviving tuber¬ 
culous individual with unhealed disease who flares into activity. Eradi¬ 
cation must depend upon the absence of infection and early diagnosis 
with rapid treatment to prevent further spread. 

SUMMARY 

1. Modern chemotherapy has simplified treatment in pulmonary tu¬ 
berculosis and many active cases are now in the hands of general practi¬ 
tioners. 

2. Mortality rates which have been steadily falling, appear to have 
reached a plateau. 

3. Morbidity rates continue to drop leaving the false impre.ssion that 
tuberculosis is diminishing. 

4. The unknown and undetected case forms the greatest hazard in a 
control program. 

5. Mass x-ray film surveys only reach a small portion of the popuhation 
and help to locate a small percentage of active cases. 

6. Tuberculin testing and follow-up of the reactors forms the most 
lucrative method of case finding in a public health program. 

7. The number of reactors in children is rapidly declining. 
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8. Eradication of tuberculosis can only be obtained by reducing the in¬ 
cidence of infection. 

RESUMEN 

1. La quimioterapia moderna ha simplificado el tratamiento de la tuber¬ 
culosis pulmonar y muchos casos activos astan ahora en las manos de los 
medicos generales. 

2. Las cifras de mortalidad que habian estado cayendo constantemente 
parece que han llegado a una meseta. 

3. Las pi’oporciones de la morbilidad continuan cayendo dejando la im¬ 
pression falsa de que tuberculosis esta disminuyendo. 

4. Los casos desconocidos y no descubiertos forman el mayorpeligro en 
el problema del control. 

5. La invesigacion por la I'oentgenfotografia de las masas alcanzo solo 
una pequena parte de la poblacion y ayuda a localizar un pequeho porcen- 
taje de casos activos. 

6. La reacclon tuberculinica y el seguimiento de los reactores forma el 
metodo mas fructifero de hallazgos en los planes de salubridad publica. 

7. El numero de reactores entre los ninos esta declinado rapidamente. 

8. La eiTadicacion de la tuberculosis puede solo obtenerse reduciendo la 
incidencia de la infeccion. 

zusammenpassung 

1. Die moderne Chemo-Theraphie hat die Behandlung der Lungentuber- 
kulose vereinfacht und viele Falle mit aktiven Befunden finden sich jetzt 
in den Handen von Allgemeinpraktikern. 

2. Die standig abfallenden Sterblichkeitskurven scheinen jetzt ein hori- 
zontales Niveau erreicht zu haben. 

3. Die noch fortgesetzt abfallenden Morbititatskurven hinterlassen den 
falschen Eindruck, dass die Tuberkulose zuriickgehe. 

4. Die unbekannten und die nicht gefundenen Falle stellen das grbsste 
Problem dar bei der Tuberkulosebekampfung. 

5. Massenschirmbilduntersuchungen erreichen nur einen kleinen Teil der 
Bevolkerung und tragen dazu bei, einen kleinen Prozentsatz aktiver Falle 
zu bestimmen. 

6. Tuberkulin-Priifungen und Nachkontrolle der positiv reagierenden 
Fiille stellen die am meisten lukrative Methode dar zur Fallsuche in einem 
Plan der bfFentlichen Gesundheitspflege. 

7. Die Zahl der positiv reagierenden Kinder geht rapid zuriick. 

8. Die Ausmerzung Tuberkulose lasst sich nur ermoglichen dui*ch Ver- 
ringerung der Infektionshaufigkeit. 



Treatment of Pulmonary Tuberculosis with 
ACTH and Cortisone in Addition to 
Specific Anti-Tuberculosis Therapy 

M. JESIOTR, M.D.* 

Beer-Yacov, Israel 


In these past years problems of the utmost practical importance have 
arisen m connection with the use of cortisone and ACTH for patients with 
pulmonary tuberculosis. Among them the following are outstanding; 

1. Does the use of ACTH or cortisone have a deteriorating influence on 
an active tubeiculous process and can it cause a relapse in non-active 
tuberculous changes? 

2. Will a combined treatment, adding antimicrobial drugs to these 
hormones, prevent unfavorable phenomena as above described? 

3. Will the combination of antimicrobial drugs with ACTH/cortisone 
influence the tuberculous process favorably? 

4. And if so, are there indications for the use of steroids in tuberculo¬ 
sis? Which are the suitable doses and what is the average length of 
time for their use? 

The first experiences with ACTH and cortisone in different diseases and 
especially in rheumatic diseases proved that not only in active but even 
in arrested tuberculosis the use of these drugs is contraindicated. Many 
cases have been observed in whom no tuberculosis was found prior to the 
use of these drugs and in whom severe active tuberculosis appeared after 
their use. In others a deterioration of inactive processes occurred or new 
disseminations were found. 

Supported by these experiences, the American Trudeau Society warned 
in 1952 against the use of ACTH and cortisone in tuberculous patients. 
In their opinion, even a non-active tuberculous process is a danger, poten¬ 
tially, for the’ patient who is treated with these drugs to combat other 
diseases. In the past two years these views have undergone considerable 
change. A number of investigatoi’s have shown that ACTH or cortisone 
in combination with antimicrobial drugs not only are devoid of a negative 
influence on tuberculosis, but, on the contrary, can help in its cure. 

These recent publications have served us as a stimulant to investigate 
this problem on a number of patients in our hospital. Investigations have 
been done on 29 patients with pulmonary tuberculosis of whom 14 had 
active, fresh processes, nine chronic pulmonary tuberculosis with e.xacerba- 
tions and six were chronics without exacerbations; besides one had residual 
intrapleural effusion following discontinuation of pneumothorax and one 
residual effusion after extrapleural pneumothorax, two exudative pleurisy 
with chronic pulmonary tuberculosis, and one chylous peritonitis of tuber- 


^Malben Hospital for Chest Diseases. (Services of the American Joint Di.'^tribution 
Committee in Israel, financed by the United Jewish Appeal.) Pht- 

Presented at the annual meetinp, Israeli Chapter, American College of Chest en>- 
sicians, May 28-31,1956. 
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culous origin. There were also three with allergic rashes, two of which 
in the form of nonthrombocytopenic purpura as a complication after treat¬ 
ment with PAS and three with severe vertigo as a complication after 
treatment with streptom 3 '’cin. In addition two had inactive pulmonary 
tuberculosis combined with severe asthma and two had cystic lung disease 
with asthma. 

M ethods 


Treatment with ACTH and cortisone was given to patients ranging in 
age from three to 68 j^ears. Excluded from the treatment were those suf¬ 
fering from hypertension, anamnesis of gastric or duodenal ulcer and 
diabetes mellitus. Before treatment was started, electrocardiogram, liver 
function test, blood electrolj'^tes, Thorn test, and 17-ketosteroids in the urine, 
in addition to the routine examinations, were done. During the period of 
treatment with steroids the following examinations were made; Eosinophil 
count once weekly, 17-ketosteroids once in two weeks, electrolytes once in 
two weeks, electi’ocardiogram once monthly, x-ray film and tomogram at 
least once monthly, and screening twice weekly. Weight was controlled once 
weekly and in addition to all this, blood pi’essure was taken daily as well as 
examination of urine for sugar done every day and blood sugar once in two 
weeks. Children and adults, not older than 40, whose adrenals were re¬ 
garded as in relatively normal condition, usually received ACTH. Adults 
over 40 and aged patients received coi'tisone or meticorten. The ma¬ 
jority of cases with severe chronic tuberculosis received either cortisone 
or meticorten, assuming that the function of their adrenals might be im¬ 
paired by their long-standing disease. Of course there is no absolute 
proof for this assumption. The determining factors were the auxiliary 
examinations. In those cases where the number of eosinophils rose above 
the level maintained prior to treatment and the amount of 17-ketosteroids 
in the urine sank, we changed the ACTH for cortisone or meticorten. Two 
weeks after termination of treatment we examined the function of the 
adrenals by means of the Thorn test and of eliminations of 17-ketosteroids 
in the urine. In the great majority of cases these examinations gave 
normal results. In single cases, where cortisone had been given for a 
longer period of time after which the above mentioned examinations gave 
unsatisfactory results, an additional treatment, consisting of 10 mg. ACTH 
daily for a period of seven to 10 days resulted in bringing back to normal 
the adrenalin function AAuthin one to two months. All except those who 
received meticorten were on a low-salt diet, with the addition of potassium 
either in the form of potassium chloride 1-2 Grams daily or in the form 
of orange juice which contains a sufficient amount of potassium. 

The schedule of hormone administration was as follows: 


Meticorten 

20 mg', daily for 10 day.s 
15 mg. daily for 15 days 
10 mg. daily for 20 days 
5 mg. daily for 10 days 
2'-:. mg. daily for 5 days 


Cortisone 

100 mg, daily for 7 days 
75 mg. daily for 7 days 
50 mg. daily for 40 days 
25 mg. daily for 5 days 
mg. daily for 3-4 days 


ACTH Gel. 

GO mg. daily for 5 days 
50 mg. daily for 7 days 
25 mg. daily for 30 days 
12;^ mg. for rest of 
treatment 
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the patients received dur^l the fi-fr^ of 

in the coui’se of three months ThA rv the hormones 

Zll-e SX '’ ‘wice'v.ekly/TtUX 

^sz^iis 

emphasize on the clinical and radio- 
th?rapy^Sble l] occurred during the hormone 

C/ianpes; Temperature in all cases sank to normal during 
e first days of treatment and remained so for the rest of treatment as 
veil as after its termination. The general condition of the patients under¬ 
went such a speedy and dramatic improvement as has, it is our impression, 
never been seen during antimicrobial treatment alone. It is worth noting 
already at this point, that not always has the above mentioned improve¬ 
ment been in accordance with the radiological one. In conjunction with 
the disappearance of toxic symptoms, an euphoria became apparent and 
the increase of appetite was such as to lead to immediate gain in weight, 
an average of more than 5 kilograms during the first month, and that not 
on account of a hidden edema (fluid imbalance), as weight I'emained un¬ 
altered also after termination of hormone treatment (Table 11). 

Cough and expectoration diminished rapidly, especially in fresh cases. 
Two cases of non-active tuberculosis and two with chronic cystic lung dis¬ 
eases, complicated by severe asthma, almost in status asthmaticus showed 
considerable improvement after two days and the improvement continued 
for the duration of treatment even with small maintenance closes. Two 
cases with non-thrombocytopenic purpura, three with an expanded allergic 
rash, and one of severe Quincke oedema as a result of streptomycin or 
PAS therapy, were cured in several days and the administration of the 


TABLE I 

RESULTS OF TREATMENT 



No. of 
cases 

Good 

Fair 

No 

change Deterioiated 

Fresh tb: 

Mod. adv. 

6 

3 

O 

O 

_ _ 

Far adv. 

8 

5 

3 

— — 

Total 

14 

8 

6 

— — 

Chronic tb: 

Without exacerbation 

6 

— 

2 

4 ~ 

With exacerbation 

9 

1 

5 

3 ~ 

Total 

15 

1 

7 

7 — 


Good—i.e.—closure of cavities, disappearance of infiltrations, sputum negative in 
cultures. 

Pair—marked diminution of cavities, marked resorption of infiltrations and sputum 
negative. 
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TABLE II 

INCREASE IN WEIGHT 


Up to 

Up to 

More than 


6 Kg. 

10 Kg. 

10 Kg. 

Fresh tb 

1 

9 

4 

Chronic tb 

8 

4 

3 

Total 

9 

13 

7 


hormones for three to four weeks more enabled us to continue the anti¬ 
microbial treatment without disturbances. 

At this point we wish to report the following outstanding case: this 57 
year old woman, developed a severe allergic rash all over the body, dis¬ 
tressingly itching, during antimicrobial treatment. After discontinuation 
of antibiotics she was given antihistaminic drugs; the rash diminished 
considerably, but returned in an even more severe form after streptomycin 
was re-added to the drugs in use. At this point we started on cortisone 
and before the rash disappeared, streptomycin was again administered, 
even in daily doses. In spite of this the rash disappeared completely; she 
continued to receive antibiotics in use in combination with cortisone for 
another three weeks without side effects, and no side effects were noted 
even after cortisone was discontinued, while the antibiotics were con¬ 
tinued. Similarly good results were achieved in two patients with vertigo 
after streptomycin administration. In two cases, one with effusion after 
extra-pleural pneumothorax and one in whom intra-pleural pneumothorax 
was abandoned, and effusion kept returning after thoraco-centeses and 
antibiotic treatment, cortisone was started. On two occasions one week 
apart thoraco-centeses were performed and each time 1 cc, of hydrocorton 
(25 mg.) were injected into the pleural and extra-pleural spaces respec¬ 
tively. At the same time the patients were given cortisone per mouth, 
covered by all three antibiotics. The effusion disappeared completely, 
without relapse. In one case of acute exudative pleurisy with high fever 
and bad general condition, three liters of serous liquid were aspii'ated, 
1 cc. of hydrocorton was injected and cortisone given per mouth. After 
one week another 300 cc. of fluid was aspirated and again hydrocorton 
was injected. The liquid disappeared completely after three weeks and 
the patient remained with antibiotic treatment only (Figures 1 and 2). 
It is worth mentioning, that after the first injection of hydrocorton the 
patient felt great relief, stopped perspiring, the fever decreased to normal 
within two days, the appetite inci’eased and body weight increased three 
Kg. weight during the first two weeks. The same course could be observed 
in the second of the two cases. The effusion disappeared after six days. 

In the case of a young Arab girl, tuberculous peritonitis with ascites 
was diagnosed. Laparotomy was performed in another hospital. For a 
number of months she was given antimicrobial treatment without effect 
and aspirations of the fluid had to be done several times on account of 
reappearance of effusion. She was transferred to our hospital for con¬ 
tinuation of ti’eatment where chylous peritonitis was found, apparently 
due to rupture of a lymph vessel on a tuberculous basis. After one months’ 
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treatment with cortisone combined with antibiotics the effusion disap¬ 
peared completely, and after a few months she was sufficiently recovered 
to be discharged in good condition. 

Two patients, having suffered for years from chronic cavernous pul¬ 
monary tuberculosis, had been bedridden for the past few months on 
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TABLE III 

BACTERIOLOGICAL RESULTS 



B.K. Positive 

B.K. Negative 

Fresh tb: 

Before 

12 

2 

After 

3 

11 

Chronic tb: 

Befoie 

13 

2 

After 

9 

6 


account of respiratory insufficiency and complete cachexia. In the course 
of three to four months they were given cortisone, beginning with a daily 
dose of 100 mg. which was gradually diminished. Their general condition 
improved greatly, they gained weight, one of them up to 14 Kg. They 
could walk without breathing difficulties, their general outlook grew more 
confident; in spite of the fact that radiologically no improvement could 
be ascertained. 

Bacteriologically a sputum conversion of 75 per cent was found in fresh 
cases after two to three months of treatment which surpasses the percent¬ 
age that has been achieved after treatment of equal length with antibiotics 
only (Table III), It is worth noting here that not one of the patients who 
was negative when treatment was started, converted to positive, neither 
during nor after termination of treatment. 

2. Radiological Changes: (Table IV). In patients with pulmonary tu¬ 
berculosis disappearance or considerable absorption of the exudative 
changes could be observed following combined treatment with cortisone 
and antibiotics after shorter periods of time than in patients who received 
antibiotics only. The most striking absorption was seen in bronchopneu- 
monic or miliaric forms. Interesting to observe was the influence of the 
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TABLE IV 

RADI OLOGICAL RESULTS _ , 

Number of No Deter- 

Cases Cured Improved Change iorated 


Fresh tb; 

Nodules or infi.trations 14 8 6 

Cavities 10 G 4 


Chronic tb: 

Nodules or infiltrations 16 — 6 9 

Cavities 12 1 5 6 


treatment on different forms of changes, such as nodules, infiltrations, and 
cavities in fresh and chronic processes. Striking is the fact that the 
nodules and infiltrations in fresh cases react more promptly to the treat¬ 
ment than the cavities (Figures S-10). In chronic cases all forms of tu¬ 
berculous processes react in equal measure to the'treatment. The effects 
of the treatment in fresh cavities were as follows: small cavities closed, 
big ones either diminished so that only rest cavities remained or were 
changed into cystic bullae. It is to be emphasized that the results achieved 
by the hormonal treatment were the same after two or after three months; 
i.e., that the chief results were reached after two months of treatment 
(Table V). From the radiological point of view, the administration of 
the hormones after the first two months is without great value. The per¬ 
centage of failures grew in direct proportion with the age of the patho¬ 
logical changes. In chronics almost no effect of the hormonal treatment 
could be observed. 

3. Complications: As to complications, in only one case did we meet 
with such severe phenomena as to cause us to discontinue the treatment. 
In a woman, aged 47, with exudative pulmonary tuberculosis, sugar up to 
3 per cent appeared in the urine after one month of treatment with ACTH. 
At the same time the blood sugar was within normal limits. ACTH was 
discontinued and after 10 days no more sugar was found in the urine. It is 
worth noting here that in spite of the appearance of sugar in the ui’ine, 
the lung condition had improved considerably. In another patient, aged 
62, who had received hormone treatment for three and one half months. 


TABLE V 

comparison between results ACHIEVED BY HORMONAL TREATMENT 



IN 2 MONTHS AND 

3 MONTHS 




Length of 
Hormonal 
Treatment 

Number of 
Cases 

Cured 

Improved 

Nodules or 
infiltrations 

2 months 

5 

3 

2 


3 months 
or more 

9 

5 

4 

Cavities 

2 months 

4 

2 

2 


3 months 
or more 

6 

3 

3 
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signs of osteoporosis in the lumbar spine, accompanied by severe pain 
appeared two months after termination of the treatment. After six 
weeks’ therapy with testosterone, the above described complication dis¬ 
appeared. This case taught us to administer 25 mg. testosterone, one in¬ 
jection per fortnight, to each patient who is given hormones for more than 
two months. Later on we also found this indication in relative literature. 

In a man, aged 29, whose blood pressure had been kept within normal 
limits (120/85), it suddenly went up to 150/100 in the seventh week of 
treatment with cortisone. After one weeks’ discontinuation of this drug, 
the blood pressure went down to normal. In a woman, aged 65, with blood 
pressure 195/80 before initiation of treatment, the blood pressure went 
up to 270/110 after ten days’ treatment with hormones. Two weeks after 
discontinuation of hormones and administration of reserpine, the blood 
pressure dropped to 180/80 and remained at this level. 

It is also worth putting down that some patients complained of sleep¬ 
lessness during and mainly at the beginning of treatment. A diminution 
of the hormone dose always resulted in disappearance of this complaint. 
In no case did we find changes of the blood electrolytes and in only the 
one above mentioned sugar was found in the urine. Blood sugar values 
were always within normal limits. Thei*e was no case of psychosis. 

Contraindications: Patients sutfering from diabetes mellitus, (although 
here exceptions may be made), hypertension, psychoses, ulcer of the diges¬ 
tive tract, uremia, and degenerative changes of the kidneys should be, in 
our opinion, considered as contraindicated against treatment with these 
hormones. 

Comment 

The papers of Even, Houghton, Spain, Grant, Johnson and Sors on the 
value and the methods of hormonal treatment in tuberculosis that have 



FIGURE 9 FIGURE 10 

m’ yeais old, female. January 12, 1956. Big atalectasis in the right 
middle field. Mantoux: strongly positive; B.K. negative; sedimentation rate: 46mm. 
^^^ estergl•en). Tuberculous inflammation (anatomically proved) of bronchial mucosa 
Voir® apical segment of the right lower lobe. Figure 10: March 20. 

1J56, after .- months of treatment with cortisone: clearance of the lung field; B.K. 
negative; sedimentation rate: 11mm. (Westei-gren) ; gain of weight: 10 Kg. 
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been recently published, try to explain the effect of ACTH and cortisone 
as causing the disappearance of the exudative changes which, from the 
histological point of view, are non-specific. In this sense, the effect of 
the hormones seems more striking and speedy compared to the one achieved 
by antimicrobial treatment alone. By diminishing the capillary permea¬ 
bility in the inflammatory region, the local oedema and the permeability 
of cells are diminished. ACTH and cortisone limit and hinder the exuda¬ 
tive process without causing growth of fibrous tissue. It seems to us im¬ 
possible to explain the action of ACTH and cortisone merely by stating 
its dilatory eflfect on the inflammatory reaction. Sors and Even express 
the opinion that ACTH and cortisone limit the action of antibiotics. It 
may be that this phenomenon results from a freer and easier penetration 
of Koch bacilli into the tuberculous focus which is not surrounded by peri¬ 
focal changes. As is well known; antibiotics have, in addition to their 
bactericidal action, also a direct influence upon the growth of fibrous tissue. 
The accelerated absorption of the perifocal exudative changes hinders the 
antibiotics in the organisation of fibrosis in this area. Therefore the 
fibrosis is confined and concentrated in specific changes only. Even is of 
the opinion that both ACTH and cortisone have a direct influence on the 
tubercle bacillus. The hormones invigorate its metabolism and influence 
its gi'owth, in this way they render it more susceptible to the attack of 
the antibiotics. Of special interest is the opinion of Keller who believes 
that all the clinical symptoms, appearing in the general condition of the 
tuberculous patient, including loss of appetite, weakness, cachexia, hypo¬ 
tonia, trouble in the digestive tract, have a close connection with the func¬ 
tional disorders in the adrenals which accompany tuberculosis. 

Guiseppe and Bassoli (May, 1955) point out that the elimination of 
17-ketosteroids in the urine of tuberculous patients is diminished. This 
phenomenon is particularly striking in chronic patients. Thus the admin¬ 
istration of ACTH and cortisope will improve the impaired function of 
the adrenals and will influence tlie tuberculous process. 

It appears that as yet -there are no sufficient scientific explanations as 
to the way hormones affect* tuberculosis. One thing is certain, that the 
main influence is the same as in other diseases; anticongestive and anti- 
flogistic effects, in other words, antiexudative and antifibroblastic. 

SUMMARY 

Twenty-nine cases of pulmonary tuberculosis, of whom 14 were recent, 
nine were chronic with exacerbation and six were chronic without exacei- 
bation received hormonal treatment, in combination with antimicrobial 
drugs, during a period varying from two to three months. This treatment 
was also administered to persons who had pleural fluid asthma, and its 
complicating tuberculosis. 

Cortisone and ACTH can be used safely under antibiotic coverage for 
the treatment of exudative fresh lesions in pulmonary tuberculosis. Ex¬ 
udative lesions with or without cavitation showed marked improvement 
compared to treatment without the addition of cortisone-time interval 
being the same. Identical results pertain to sputum conversion. 
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Exudative pleurisy and tuberculosis peritonitis improved markedly in a 
shorter time interval than usual. Chronic pulmonary tuberculosis did not 
show appreciable x-ray film changes. 

In rare cases of respiratory failure and heart failure secondary to cor 
pulmonale, that did not respond to accepted medical treatment, the addi¬ 
tion of cortisone improved the hopeless state. 

In cases where antibiotic treatment was not tolerated, addition of corti¬ 
sone made treatment possible. 

The average period of cortisone and ACTH administration in pulmonary 
tuberculosis was two months. In cases of tuberculous exudative pleurisy 
treatment was limited to one month. The side effects noted were those 
of mild and transient glycosuria in isolated cases, mild osteoporosis in 
one case, and a relative transient elevation of blood pressure in a young 
man at the termination of treatment. No complication was noted that 
made interruption of treatment imperative. 

RESUMEN 

La cortisona y ACTH pueden usarse con seguridad oajo la proteccion 
de los antibioticos para las lesiones i-ecientes exudativas de tuberculosis 
pulmonar. Las lesiones exudativas con o sin excavacion mostraron mar- 
cada mejoria comparadas con el tratamiento sin la adicion de cortisona— 
siendo el intervalo de tiempo el mismo, 

Identicos resultados se obtuvieron en cuanto a la conversion de los es- 
putos. 

La peluresia exudativa y la peritonitis tuberculosa mejoraron marcada- 
mente en periodo de tiempo mas corto que el habitual. La tuberculosis 
cronica no mostro cambios apreeiables a los rayos X. 

En raros casos de insuficiencia respiratoria y cardiaca secundaria a cor 
pulmonale que no respondieron al tratamiento medico usual la adicion de 
cortisona mejoro el estado desesperado. 

En casos en que el tratamiento antibiotico no fue tolerado el agregar 
cortisona hizo posible el tratamiento. 

El termino medio de tratamiento con cortisona y ACTH en la tubercu¬ 
losis pulmonar fue de dos meses. En casos de tuberculosis pleural exuda¬ 
tiva el tratamiento se redujo a un mes. Los efectos colaterales encontrados 
fueron una glucosuria moderada y transitoria en casos aislados, osteoporo¬ 
sis y en un caso al final del tratamiento y una elevacion relativa temporal 
de la presion sanguinea. 

ZUSAMMENPASSUNG 

Cortison und Acth kdnnen ohne Gefahr unter antibiotischem Schutz 
angewandt werden bei der Behandlung frischer exsudativer Herde der 
Lungentuberkulose. Exsudative Herde mit oder ohne Kavernisierung 
zeigten ausgepragte Besserung im Vergleich zur Behandlung ohne Zusatz 
von Cortison und bei gleichem Zeitabstand. Identische Resultate ergaben 
sich bezuglich der Entbazillierung des Sputums. 

Exsudative Pleuritiden und tuberkulose Peritonitiden besserten sich 
deutlich innerhalb kiirzerer Intervalle als gewohnlich. Eine chronische 
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Lungentuberkulose zeigte keine abschatzbaren rontgenologischen Verande- 

In seltenen Fallen von respiratorischem und cardialen Versagen auf 
Grund ernes cor pulmonale, die auf entsprechende interne Behandlunjr 
mcht reagierten, besserte der Zusatz von Cortison den hoffnungslosen 
Zustand. Bei Fallen, in denen die antibiotische Behandlung nicht ver- 
tragen wurde, machte der Zusatz von Cortison eine solche Behandlung 
doch noch moglich. Die Durchschnittsperiode einer Cortison-Acth-Behand- 
lung bei der Lungentuberkulose betrug 2 Monate. Bei Fallen von tuber- 
kulbser exsudativer Pleuritis war die Behandlung auf 1 Monat begrenzt. 
Die beobachteten Nebenwii'kungen bestanden in leichter und voriiberge- 
hender Glycosurie in vereinzelten Fallen, leichter Osteoporose in einem 
Fall und relativ fliichtigen Blutdruckerhohung bei einem jungen Mann bei 
Beendigung der Behandlung. Es wurden Komplikationen bemerkt, die 
die Unterbrechung der Behandlung erforderlich gemacht batten. 
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Clinical investigation and surgical treatment of patients with valvular 
pulmonic stenosis and with atrial septal defects has shown frequent co¬ 
existence of the two lesions. These associated anomalies were encountered 
12 times in a series of 50 patients with atrial septal defects. This group 
also constituted approximatelj'- 25 per cent of the patients operated upon 
for valvular pulmonic stenosis with intact ventricular septum. This pres¬ 
entation summarizes our experience with this particular combination of 
lesions. 

Valvular pulmonic stenosis with a right to left shunt at the atrial level 
is the second most common cause of cyanotic congenital heart disease. The 
existence of left to right interatrial shunts without arterial oxygen de¬ 
saturation in the presence of pulmonic stenosis is also well recognized. 
Several reports have suggested that right to left interatrial shunts may be 
secondary to increases in right atrial pressure which permit flow through 
a probe patent foramen ovale or that the shunt is the result of dilatation of 
the foramen ovale. It has been suggested that manj'^ of these communica¬ 
tions in the septum are not true atrial defects. In patients with left to right 
shunts the opinion has been expressed that the pressure gradient across 
the pulmonary valve may often be the result of a functional stenosis rather 
than of true pulmonary outflow tract obstruction. In this series of 12 
patients with diagnoses verified at open cardiotomy, the pulmonic valves 
wei’e malformed in every instance and produced significant obstruction. 
In each instance the atrial septal defect was an open communication be¬ 
tween the atria rather than a probe patent foramen ovale. All the defects 
were of the ostium secundum type. Some of them were fenestrated and 
others had the appearance of a greatly dilated foramen ovale. 

The age range of these patients was three and one half to 30 years. Eight 
of the 12 were females. Growth and development were abnormal in seven 
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Who were more than one standard deviation below the mean values for 
height and weight for their ages. Growth and development had no clear 
cut relationship either to the severity of the pulmonic stenosis or to the 
size and direction of the atrial shunts. 

The symptoms of these patients were fatigue and decreased exercise 
tolerance manifested primarily by shortness of breath on exertion Severe 
chronic cardiac failure was present in the oldest patient in the series. One 
child had a history of syncopal episodes. He had a relatively mild pulmonic 
stenosis and was intermittently cyanotic. Whether or not the syncope was 
1 elated to the cardiac lesions is questionable. Constant cyanosis was pres¬ 
ent in three patients and according to the history had been life-long in two. 
Four had a history of intermittent cyanosis related to exertion. Two of 
these at the time of cardiac catheterization had evidence of reduced pe¬ 
ripheral arterial saturation at rest. The other two had predominant left 
to right interatrial shunts with normal peripheral artei'ial saturation at 
rest. Squatting was observed in two patients only. In the patients with 
predominant right to left shunts the history of slow progression of the cj^- 
anosis over a long period of time was obtained. 

Physical findings were dominated by signs of pulmonic stenosis. In those 
patients with right to left shunts it was often possible to differentiate this 
lesion from the tetralogy of Fallot on the basis of auscultatory findings. 
Characteristically a loud harsh systolic murmur of medium pitch lasting 
throughout systole was maximal in the second and third left intercostal 
spaces at the parasternal line. The murmur often radiated toward the left 
shoulder at the level of the second interspace. The first heart sound in the 
second interspace was frequently accentuated and had a “snapping” or 
“booming” quality. The second sound when audible was diminished. In 
a few instances it was clearly split. The three patients who were cyanotic 
at rest had clubbing of the fingers and toes. 

Electrocardiographic changes of right ventricular hj^pertrophy were 
present in eight patients. These consisted of monophasic QRS complexes 
with tall R waves and delayed intrinsicoid deflections, depressed S-T seg¬ 
ments and inverted T waves in precordial leads subtending the right ven¬ 


tricle. These changes were compatible with so-called systolic overload of 
the right ventricle. The changes of both incomplete right bundle branch 
block and right ventricular hypertrophy occurred three times. The right 
ventricular pressures in these patients were 40, 48 and 58 mm. Hg. Only 
one patient with relatively mild pulmonic stenosis showed an incomplete 
right bundle branch block. Her right ventricular pressure was 45 mm. Hg.; 
her pulmonary arteiy pressure was 23/13. An atrial septal defect with 
a large left to right shunt was the predominant lesion. Three patients with 
predominant right to left shunts showed P wave abnormalities consi.sting 
of tall, narrow peaked deflections. Their right atrial pressures were ele¬ 
vated and ranged from 10/3 to 16/6 mm. Hg. 

Radiographic examination including cardiac fluoroscopy was helpful in 
establishing the diagnosis when post-stenotic dilatation of the pulmonary 
arteiy could be demonstrated. In the cyanotic patients right to left inter- 
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atrial shunts occasionally could be demonstrated by angiocardiography 
(Fig. 1). The vascular markings were not particularly indicative of re¬ 
duced pulmonary flow, even when rather severe stenosis was present. They 
were definitely decreased in only two patients. On the other hand, the 
markings were not significantly increased except in one who had a large 
left to right shunt (59 per cent of total left atrial flow). A concave mid¬ 
segment in the postero-anterior projection associated with elevation of the 
apex of the heart was seen in four patients and suggested the possibility 
of infundibular rather than valvular stenosis. Both cardiac catheterization 
and later cardiotomy demonstrated that the stenosis was valvular. 

Cardiac catheterization was done in all of these patients. Four of 
the children were sedated either with morphine and scopolamine or with 
a small amount of rectal pentothal. The Van Slyke method was used to 
estimate blood oxygen content. In addition to determining arterial oxy¬ 
gen saturation at rest and while breathing room air, oxygen content was 



a cyanotic patient demonstrating the right to left 
intei atrial shunt and the poststenotic pulmonary artery dilatation. 
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also measured after the patient breathed 100 per cent oxygen for 10 min 
utes. With this technique blood is normally 100 per cent saturated with 
oxygen, and in addition 2.0 volumes per cent of oxygen are dissolved in 
the plasma. The error is approximately ± 0.5 volumes per cent Normal 
values preclude a right to left intracardiac shunt. 

The patients are divided into two groups according to whether the shunts 
were predominantly left to right or right to left. The shunt was predom¬ 
inantly right to left in five (Group I—Table I) and left to right in seven 
(Group II—Table II). Three of the five with right to left shunts (Group 
I) were definitely cyanotic; the other two were not obviously cyanotic at 
rest but had reduced arterial oxj^gen saturations. Right to left shunts 
varied from 20 to 40 per cent of total i-ight atrial flow. Caz'diac cathetei'iza- 
tion in Group I did not demonstrate significant increases in arterial oxygen 
content of the right atrial samples compared with vena caval samples. Right 
ventricular systolic pressures exceeded the systemic arterial systolic pres¬ 
sure in three patients by 30 to 90 mm. Hg. This was a helpful point in 
concluding that the ventricular septum was intact. Right venti'icular end- 
diastolic pressures were elevated in four of the five with right to left shunts. 
Five of seven with left to right shunts also had some elevation of right 
ventricular end-diastolic pressures. 

Two with right to left shunts including one with an arterial oxj'gen sat¬ 
uration of only 80 per cent had normal pulmonai'y artery pressures. The 
other three in the group with right to left shunts had abnormally low pul- 


TABLE I 

PREOPERATIVE CATHETERIZATION DATA OP 5 PATIENTS WITH 
PREDOMINANTLY RIGHT TO LEFT SHUNTS 
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monary artery pressures. They were also the ones with the highest right 
ventricular pressures and had systolic gradients between the right ventricle 
and the pulmonary artei’y ranging from 133 to 175 mm. Hg. 

Three children with definite valvular pulmonic stenosis but with left to 
right shunts varying from 50 to 66 per cent of total left atrial flow had 
only moderate elevation of right ventricular pressures and normal pulmo¬ 
nary artery pressures. Three others in the same group with systolic gradi¬ 
ents between the pulmonary artery and right ventricle of 71 to 78 mm. Hg. 
had pulmonary artery pressures slightly less than normal for their age 
but still shunted from left to right. The volume of the shunt was reduced 
however, and ranged from 18 to 41 per cent of total left atrial flow. An 
arterial saturation of 94 per cent was obtained in one of these patients 
(L. C.). The sample after breathing 100 per cent oxygen was lost. There 
is therefore the possibility that she might have had a bidirectional shunt. 

It was possible to catheterize the left atrium in nine of the 12 patients 
of this series. Right atrial pressure was greater than left atrial pressure 
in two with right to left shunts; in three others with right to left shunts 
right and left atrial pressures were essentially the same although both were 
higher than normal. Left atrial pressure exceeded right atrial px-essure in 
three with left to right shunts and was essentially the same in one. The 
differences in most of the atrial pressure measurements were relatively 


TABLE ir 

PREOPERATIVE CATHETERIZATION DATA OF 7 PATIENTS WITH 
PREDOMINANTLY LEFT TO RIGHT SHUNTS 
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small and in some instances may not be particularly significant. 

The aim of surgical treatment must be obliteration of the shunt between 
the atria and the reduction of the gradient between the right ventricular 
and pulmonary artery pressures. Pulmonary valvulotomy and closure of 
the atrial septal defects were accomplished in all of these patients. In our 
opinion direct visual control in a bloodless operative field, as in all other 
types of surgeiy, is essential for the correction of the defects with optimum 
results. We have found the use of generalized body hypothermia most 
satisfactory in the management of these patients. Inflow and outflow tract 
occlusion of the large vessels with temporary exclusion of the heart per¬ 
mits the direct approach to the stenotic pulmonic valve. During a second 
period of occlusion right auriculotomy and closure of the atrial septal de¬ 
fect can easily be carried out (Fig. 2). Eleven of the 12 patients were 
prepared for open cardiotomy by this method while one was placed on the 
extracorporeal circuit and pump oxygenator for repair of the defects. This 
one was thought to have an additional interventricular septal defect. This, 
however, was not verified at operation. Uniformly, the pulmonic stenosis 
encountered was of the valvular type. The stenosis was formed by fusion 
of three semilunar valves into a cone-shaped structure that produced vary- 


Atrial 

Septal 

Defect 


Pulmonary 
Valvular Stenosis 



figure 2: Schematic drawing showing the interatrial septal defect and the pulmonic 
valvmlar stenosis. 
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ing degrees of right ventricular outflow tract obstruction. Associated mus¬ 
cular infundibular stenosis was not observed in any of the patients even 
though the right ventricular outflow tract may have been narrowed in some 
of the patients by the severe concentric muscular hypertrophy. This oc¬ 
curred most frequently in the patients with ai-terial oxygen desaturation 
and very high right ventricular pressures. In no instance could the ob¬ 
struction of the right ventricular outflow tract be classified as a “relative” 
one. Moderate to severe post-stenotic pulmonary artery dilatation was 
found in all patients with low or normal pulmonary artery pressures. 

The interatrial septal defects were all of the ostium secundum type. The 
diameters varied from 1 cm. to 5 cm. We believe that most of the defects 
resulted from dilatation of the foramen ovale. In all instances there was 
free communication between the atria permitting shunts in either direction. 
It is inconceivable that defects of this size and type could close sponta¬ 
neously after correction of the pulmonic valvular stenosis. Pulmonic val¬ 
vuloplasty alone could produce some improvement in patients with right 
to left shunts but in others with predominant left to right shunts an in¬ 
crease in the volume of the shunt could occur that would make a second 
operative procedure necessary. 

There has been no death in this series. Generally the postoperative 
courses were uncomplicated. In patients with large interatrial septal de¬ 
fects and left to right shunts mild pulmonic stenosis may be beneficial in 
protecting the pulmonary arterial tree from secondary degenerative change 
as a result of increased pulmonary flow. This may be a factor in the low 
mortality associated with the surgical correction of both defects. Pre¬ 
operative cyanosis was relieved. Clubbing and polycythemia have disap¬ 
peared. In some of these patients, as in others with isolated valvular 
pulmonic stenosis studied by cardiac catheterization after pulmonary val¬ 
vulotomy, a systolic pulmonic murmur may persist for a time. The pi’essure 
gradients between the right ventricle and pulmonary artery in most of 
them have disappeared or have been markedly I’educed. Despite a complete 
pulmonary valvulotomy the post-stenotic pulmonary artery dilatation does 
persist. The murmur usually diminishes in intensity with the passage of 
time. Possibly this may be related to a gradual decrease of the ejectile 
force of the hypertrophied right ventincle postoperatively. 

SUMMARY 

Twelve patients with valvular pulmonic stenosis and either right to left 
or left to right interatrial shunts have been reported. The direction and 
volume of the interatrial shunt is ultimately a function of the severity of 
the valvular pulmonic stenosis. Both defects were corrected in all of these 
patients by open cardiotomy, using hypothermia in 11 and a pump oxy¬ 
genator in one. There were no deaths. Since the most common associ¬ 
ated defect in patients with valvular pulmonic stenosis is an atrial septal 
defect, atrial exploi’ation is indicated in all patients undergoing surgei*y 
for valvular pulmonic stenosis. A method should be used which will permit 
correction of both defects at the same operation by open cardiotomy. 
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resumen 

Se presentan doce enfermos con estenosis pulmonar valvular y con coni- 
municaciones interatriales ya de derecha a izquierda oinversas. La direc- 
cion y volumen de las intercommunicaciones atriales es en ultimo analisis 
en funcion de la severidad de la estenosis valvular pulmonar. Ambos cle- 
fectos fueron corregidos en todos estos enfermos mediante cardiotomia 
abierta, usando hipotermia en once y oxigenador de bomba en uno. 

No hubo muertes. Puesto que el defecto mas comun que se asocia con 
la estenosis valvular pulmonar es el defecto septalatrial, la exploracion 
atrial esta indicada en todos los enfermos que se someten a la cirugia por 
estenosis valvular pulmonar. Debe usai’se un metodo que permita la cor- 
reccion de ambos defectos durante la misma operacion por cardiotomia 
abierta. 

ZUSAMMENFASSUNG 

Es wird berichtet iiber 12 Patienten mit pulmonaler Klappenstenose und 
intraatrialem Rechts-Links- oder Links-Rechts-Shunt. Die Richtung und 
das Ausmass des interatrialen Shunts sind letzten Endes eine Funktion der 
Schwere der pulmonalen Klappenstenose. Beide Schaden wurden bei 
samtlichen Patienten mittels offener Cardiotomie behoben und zAvar unter 
Anwendung der Unterkiihlung bei 11 Kranken und einer Pumpe und Oxy¬ 
genator bei einem Kranken. Todesfalle kamen nicht vor. Da der am 
haufigsten bei Kranken mit pulmonalen Klappenstenosen gemeinsam damit 
vorkommende Fehler in einem Vorhofs-Septum-Defekt besteht, ist eine 
Untersuchung des Vorhofes bei alien Kranken angezeigt, bei denen ein 
Eingriff wegen pulmonaler Klappenstenose vorgenommen wird. Man muss 
sich einer Methode bedienen, die eine Behebung beider Schaden durch die- 
selbe Operation und mittels offener Cardiotomie ermoglicht. 
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The Hemodynamic and Clinicai Characteristics of 
Rheumatic Aortic Stenosis 

H. GOLDBERG, M.D.. P.G.G.P.. G. DENTON, M.D., S. BENDER, M.D.” 
and J. URICCHIO, M.D., F.C.C.P. 

Philadelphia, Pennsylvania 

The recent advances in the surgical treatment of aortic stenosis^ have 
necessitated a more precise evaluation of the disease, especially with re¬ 
gard to its severity in any given patient. Clinical judgment of severity 
has been based on certain well-defined symptoms and signs."-^ Whether 
this judgment is adequate to assess the patient as a candidate for sui’gery 
is by no means certain.^ Left heart catheterization provides a method for 
defining the physiologic significance of the obstruction at the aortic valve, 
by measuring the pressure gradient across the valve during systole.® ® 
When this information is combined with a flow measurement, estimated 
by simultaneous right heart catheterization, the degree of stenosis can 
be defined more accurately than previously.' 

The purpose of this paper is to present the clinical and physiologic data 
from a group of patients with aortic stenosis, and attempt a correlation 
of these findings. 

Material 

Forty-five patients with clinically identifiable aortic stenosis and no 
other valvular lesion were selected for this study. In 41, the lesion was 
believed to be rheumatic, although only 10 had a clear-cut history of rheu¬ 
matic activity in the past, while in four it was on a congenital basis. 
Forty of the patients were men; five women. The age range of the group 
was 14 to 62 years. In 39 cases transaortic commissurotomy was performed 
and the surgeon’s description”' of the valve confix-med the presence of a 
tight stenof c lesion. 

Method 

History, physical examination, electrocardiogram, and cardiac x-ray 
film and fluoroscopy studies in postero-anterior, oblique and lateral views 
with barium swallow, were obtained in all cases. Simultaneous catheteri¬ 
zation of the right and left sides of the heart was performed in all patients 
in the post-absorptive state. Although some patients had a history of con¬ 
gestive failui-e, no patient was judged to be in failure at the time of the 
study. 


Presented at the 23id Meeting, American College of Chest Physicians, New York 
City, May 29-June 2, 1957. 

From the Brith Sholom Cardiopulmonary Laboiatory and Department of Medicine 
Hahnemann Medical College and Hospital, Bailey Thoracic Clinic. 

’Work done during tenure of a Public Health Research Fellowship. 

‘■’All cases were operated upon by Drs. Charles P. Bailey, Henrv T. Nichols, and/or 
Houck Bolton. 
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Premedication consisted of 200 mgm. of seconal and 50 mgm of dem 
drug digitalis was continued on this 


Although a detailed accounting of the procedure may be found else- 
where,' a brief resume will give a clearer understanding of the way in 
which the information is obtained. Right heart catheterization was per¬ 
formed in the usual way. After the catheter had been wedged to measure 
the pulmonary capillary pressure, it was withdrawn to the pulmonary 
arteiy and left there while the patient was turned to the prone position. 
A Cournand needle was placed in the brachial artery. A six inch thin- 
walled^ 18 gauge needle was then introduced, through the eighth or ninth 
light intercostal space near the spine, into the left atrium, according to 
the Fisher modification® of the Bjork technique.'’ A polyethylene catheter 
was inserted through the needle into the atrium, advanced to the left 
ventricle, and occasionally out to the aorta. At this point all manipulation 
was halted. When the heart rate, rhythm and blood pressure were stable, 
expired air was collected in a Tissot spirometer for three minutes, and dur¬ 
ing this period simultaneous pulmonaiy arteiy end brachial arteiy blood 
samples were withdrawn. Then pressures were recorded from the left 
ventricle and brachial artery simultaneously, so that the pressure gradient 
across the aortic valve could be measured. Pressures were then recorded 
as the left heart catheter was withdrawn from the ventricle to the atrium. 
Whenever the catheter was advanced as far as the aorta, it was withdrawn 
to the ventricle, so that a “pull-back” gradient could be measured and com¬ 
pared with the simultaneous left ventricular brachial artery gradient. 

Pressure recordings were made in some of the patients by electromanom¬ 
eters (Sanborn) on a direct writing recorder (Sanborn). In later pa- 



TABLE I 

SUMMARY OF PHYSIOLOGIC 

DATA 




Normal 

Aortic 

Stenosis 

1. 

Cardiac Index (1/m/M*) 

2.6-3.G 

ic 

bo 

2. 

Aortic Valve Flow cc./S.E.P. sec.) 

175-250 

70-317 

(16G) 

3. 

L. V. Mean Systolic Ejection Pressure (mm. Hjr.) 

70-126 

140-2G0 

(199) 

4. 

L.V.-B.A. Pz-essure Gradient (mm. Hg.) 

—30 to -f 2 

-f-28 to +153 
(+7G) _ 

5. 

Aortic Valve Area (cm.") 

3.0 

0.2-1.2 
(0.5) 

6. 

L.V. Total Work (Kg. M/min.) 

2.9-3,9 

2.4-10.1 

(5.5) 

7, 

L.V. End Diastolic Pi-essure (mm. Hg.) 

10 

0-44 

(16) 

8. 

L.A. Mean Pressure (mm. Hg.) 

4-10 

0-35 

(12) 

9. 

P.A. Mean Pressure (mm. Hg.) 

20 

8-56 

(22) 

10. 

Pulmonary Vascular Resistance (dynes/.cec./cm.'") 

200 

22-1050 

(251) 
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tients ill the group, a p'23D Statham strain gauge was used in conjunction 
with a photographic six-channel recorder (Electronics for Medicine). 
With the latter one can record several pressures with gauges of equal 
sensitivit 3 ’^ simultaneouslj^ on a common baseline.’" The zero level for pres¬ 
sure was taken as 5 cm. below the angle of Louis. 

Blood oxygen was determined by the method of van Slyke and Neil. 
Oxygen content of the expired air was measured with the Pauling Oxygen 
Analyzer. The cardiac output was calculated by the direct Fick method. 
Pressure gradients were measured bj’’ planimetric integration of the area 
between the left ventricular and brachial artery pressure curves; tracings 
of the curves were superimposed for this purpose when the recordings 
were not on a common baseline (Sanborn recorder). Valve flow and area, 
pulmonaiT resistance, and ventricular work were calculated bj'^ modifica¬ 
tion of the formulae of Gorlin and Gorlin.’’ 


A. V.F. (cc./S.E. P. sec.) 
A.V.A. (cm.=) 

P. V. R. dynes, sec. cm.'°) 


L. V. (Kg.M/min.) 

t.w. 

A. V. F. = aortic valve flow 
A. V. A. = aortic valve area 


C.O. 

- S.E.P. xH.R. 

_ _ A. V. F. _ 

“ 44.5 (L. Y..M—B. A. or A. 0 ..m) 

_ (P. A. ni.—L. A. m) x 1332 

C. 0. (m.l/sec.) 

_ (C. I. X 1.055) (L. V. s.m. x 13.6) 

1000 

S. E. P. (sec.) = systolic ejection period 
= C. 0. = cardiac output (l./min.) 

H. R. = heart rate per minute 

L. V. = mean systolic ejection pressure 
of the left ventricle 

s. ni. 

B.A. (orA) 

s. m. = mean systolic 
brachial artery 
or aortic pressure 



FIGURE lA: Cinematophotograph of a perfusion of a normal aortic valve Note size 
of valve orifice at height of systole in insert 3rd from left. (Top) (Courtesy I. K R 
Macmillan, British Heart Journal Vol. 17. p. 66). cuounesy x. xi.. k. 
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r. A. = mean puinionary artery pressure 
m 

L. A. = mean left atrial pressure 
m 

C. 1. = cardiac index (I./min./M") 

t. w. 


P. V. R. ~ pulmonary vascular 
resistance 
(dynes/sec./cni.'') 

L. V. = total left ventricular 


An evaluation was made of a number of cardiac clinical symptoms and 
signs, independently of knowledge of the catheterization figures. An at¬ 
tempt was made to grade (basis 0 to 4) the murmurs and the symptoms of 
dyspnea, angina and syncope. 

Restdts 

The normal physiologic findings and those found in our cases of aortic 
stenosis are summarized in Table I. 

The cardiac index and the aortic valve flows tend to be below normal for 
the group as a whole. The former average 2.81/m/m2 with a range of 
1.2 to 4.4, while the aortic valve flows average 166 cc./S.E.P., with a range 
of 70 to 317. 

In an individual with a normal aortic valve, the aortic and left ven¬ 
tricular pressures are practically identical during ejection (Fig. 1). In 
aortic stenosis, the ventricular systolic pressure is consistently elevated 
and greater than the aortic (or brachial artery) systolic pressure. This 
gradient of pressure is the constant physiologic abnoi-mality in aortic 
stenosis, ranging between 28 and 153 mm. Hg. in this series (Pig. 2). 

The aortic valve areas were greatly reduced, falling below 1.2 cm.,- and 



ejection period. 
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AORTIC STENOSIS 

TABLE II 

(46) CASES—PHYSICAL FINDINGS 


Aortic Murmurs 
Systolic 

45 


Diastolic 

16 


Aortic Second Sound 
Absent 

26 


Diminished 

17 


Normal 

2 



averaging 0.5 cm.- for the group. This represents '/(, of the estimated nor¬ 
mal aortic valve area of 3.0 cm.- 

Total left ventricular work was generally increased up to two to three 
times normal. In several patients it was low or within normal limits, de¬ 
spite severe obstruction due to a mai'ked reduction in the cardiac index. 

Patients with aortic stenosis show an abnormal physiologic response to 
exercise. As reported previously^- there is frequently an inadequate rise 
in the cardiac output during stress (Pig. 3). The pressure gradient and 
flow across the valve may or may not increase. The stroke of work of the 
left ventricle hence may change only slightly, certainly less than in the 
normal individual performing the same exertion as judged by the oxygen 
consumption (Fig. 4). 

The left ventricular diastolic pressure was elevated above the normal of 
10 mm. Hg. in 25 patients, being as high as 44 mm. Hg. The left atrial 
pressure reflected this elevation, particularly at the end of diastole in a 
giant “a” wave. 

In 12 patients the pulmonary artery pressure was moderately elevated. 
Pulmonary hypertension was observed in four of the six cases who were in 
heart failure at the time of admission, although catheterized at a time 
when they were judged no longer in failure, and in an additional eight 
of 11 cases who gave a history of failure in the past. In these patients 
elevations of the pulmonary vascular resistance were observed. 

We are not presenting in this paper any of the results of our analysis 
of the severity of clinical symptoms on a graded basis. This analysis was 
performed for the purpose of trying to correlate the symptoms and the 
physiologic data. No such correlation was obtained, with single symptoms 
and single physiologic parameters, or combinations of each. Since this 
was the only purpose of the grading, the presentation of the statistics on 
the number of patients with each grade of each symptom would be of no 
value. 

Exertional dyspnea was the most frequent cardiac complaint, occui-ring 
in 78 pel cent of the cases (Fig. 5). Nocturnal dyspnea occurred in six 
patients. Angina, classically precipitated by exertion with or without 
typical ladiation, appeared in 24 (56 per cent). Syncope or vertigo was 
a complaint in 40 per cent. Eleven patients gave a historv of failure in 
the past. 

On physical examination all had a harsh aortic systolic murmur A 
faint diastolic murmur was heard in 15. The second aortic sound was 
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TABLE III 

AORTIC STENOSIS (45 CASES) 

Cardiac Size 

Normal 

- 


7 

Borderline 



6 

Plus 1 



17 

Plus 2 



13 

Plus 3 



2 

Aortic Valve Calcification 


41 (91 per cent) 


normal in only two. One of these had a congenital lesion. In the remainder 
the second sound was either much diminished (17 cases) or absent (26 
cases). On admission six patients (not included in the 11 mentioned at 
the end of the last paragraph) had signs of congestive heart failure, as 
evidenced by basal pulmonary rales and/or peripheral edema. 

Left ventricular hypertrophy or strain was the most frequent finding 
in the electrocardiogram (33 cases). Left bundle branch block was seen 
in three. In four tracings the ST-T changes were thought due to digitalis 
therapy alone, while non-specific T wave abnormalities were observed in 
three instances. In one patient the electrocardiogram was suggestive of 
coronary artery disease. 

The roentgenologic findings revealed a normal cardiac size in seven. 
There was a suggestion of left ventricular hypertrophy, in the form of 
rounding of the lower left cardiac border, but no over-all enlargement. 
Borderline enlargement was seen in six instances. The heart was moder¬ 
ately enlarged, 1-2 plus, in 20 cases and considerably enlarged, 3 plus, in 
only two. It should be noted that no Grade IV cardiac enlargement was 
seen. 

Aortic calcification was observed roentgenographically in 29 patients, 
and found in an additional 12 at surgei’y. Planigrams were done in only a 
few cases, but probably would have increased the number of positive x-ray 
findings, if they had been done routinely. 


500 
450 - 
400 
350 . 

300 - 
250 - 
200 - 
150 - 
100 - 
50 * 


RESTING • 
EXERCISE X 



20 40 60 .80 1.0 1 2 1 


4 16 18 2 0 


24262830 


T-1-!-1 

3 6 3 B 4.0 4.2 


CARDIAC INDEX L/MIS IW-BS 

FIGURE 3; Effect of exeicise upon the caidiac index in aoitic stenosis. 
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Ipliruarj. lOjS 

Disctission 

in any consideration of the physioioe-ic date hi + • , 

signiflcant findings needing discuLionT™ tBe , f "’°o‘ 

pressnre gradient across the X “ “‘I 

The commonest cause of a decrpfl<jpr! • i, ^ 

failure, especially left ventricular failure. TLs\annotbTevr]'"/?^ 

IntZ ’Zr’' °t T oliniooi failure had beta pres" 

ent in the past. However, some patients with no history of failure h-irt 

just as low output One could say that they were examples of subclini- 
cal fadure. but It IS also possible that the valvular obstruction per mav 
contribute to the low output.^- ' 

maintained at normal levels, with a nai- 
wf force must increase. One might expect that this 

force could increase in proportion to continued narrowing at the valve. 

ctually one finds tlmt the systolic ejection pressure rarely rises above 
^50 to SOO mm. of Hg.^«; presumably the myocardium is incapable of 
generating any higher pressure. If one wishes to define this as failure, 
then we find ourselves dealing in semantics. The fact is that this same 
myocardium, 10 days after the valve has been opened, has been shown in 
some cases capable of increasing the output.^' 

Even where the resting output is normal, there may be a failure to in- 
ciease the output normally on exercise. Here again m.vocardial failure 
or valvular obstruction or both may play a role. 

The rise in systolic pressure in the ventricle is the means by which this 
chamber maintains the cardiac output. It is this rise, coupled with the 
valvular obstruction which leads to the pressure gradient across the valve, 
which is so characteristic of dynamic aortic stenosis. The rise in pre.ssure 
is responsible for the rise in total left ventricular work, since this factor 
is included in the formula for total work. A marked fail in the cardiac 
output could result in a lesser rise or even a fall in work, and it is certainly 
true that in severe heart failure, the total woi’k will fail, as the left ventricle 
be comes incapable of producing a marked rise in systolic pressure. 

The increase in work may be looked on as a cause of the resulting hyper¬ 
trophy of the myocardium. This in turn may enable the ventricle to raise 
the systolic pressure still higher. However, the degree to which hyper¬ 
trophy may go on is limited by the coronary blood flow. Certain it is that 
it does not go on ad infinitum. The aortic obstruction imposes some limits 
on the perfusion pressure available for the coronary vessels, and also on 
the output available for them. Moreover, the increased systolic resistance 
to flow in the hypertrophied muscle cuts down on whatever coronary flow 


TABLE IV 

AORTIC STENOSIS—ELECTROCARDIOGRAM FINDINGS 

(45 CASES) 

Left Venti-fcular Hypertrophy and Stain 

Left Bundle Branch Block 

•f 

Digitalis Effects 

4 

Non-specific Changes 

3 

? Coronary Artery Disease 

I 



DYSPNEA 


ANGINA 


SYNCOPE 


EDEMA 


NOCTURNAL 

DYSPNEA 


FIGURE 5: Incidence of symptoms. 

AORTIC STENOSIS v'* 


R,V, FAILURE 

t 

B.V. DILATATION 

t 

B.V. HYPEBTROPHY 

t 

PULMONARY 

HYPERTENSION 

t 

PULMONARY VASCULAR 
CHANGES 

t 

PULMONARY VENOUS ♦- 
HYPERTENSION 


L.V. HYPERTROPHY 

i 

L.V. DILATATION 


L.V. FAILURE 


ELEVATED 
L. A. PRESSURE 


ALTERED PRESSURE 
ELASTICITY 




ELEVATED L. V. 
DIASTOUC PRESSURE 


FIGURE G: Patho-phy.siolofric cli.anRe.e in the course of aortic stenotic valvular disease. 
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normally does occur in systole. For these reasons hypertrophy is uoi -i 
process which can occur indefinitely. ‘ 

It is doubtful if one should wish it to be so, since tlie thickened muscle 
does not have normal distensibility. As the pressure-volume relations of 
the myocardium alter as a result of the h3’-pertrophv the end diastolic 
pressure in the ventricle rises.' The left atrial pressure likewise must 
rise to permit blood to flow into the less distensible ventricular chamber 
This is most noticeable at the end of diastole, when a giant “a” wave is 
seen in the left atrial pressure tracing. A similar phenomenon has been 
observed in the right atrial pressure curve in cases of pulmonic stenosis 
or other cause of right ventricular hypertension.^-' 

Any discussion of an elevated left atria] pressure leads backwards to a 
mention of pulmonary hypertension. Certainly this is a cause of elevated 
pulmonary vascular pressure and resistance. Such an elevation, whether 
acute as in sudden left ventricular failure, or chronic due to the diminished 
distensibility of the left ventricular myocardium, may result in anatomic 
pulmonary vascular changes.^-* These in turn elevate the pulmonary artery 
pressure still further as long as the right ventricle maintains its output. 
Later, when the right ventricle can no longer maintain this output, failure 
of this chamber occurs and is manifested by hepatomegaly and peripheral 
edema. 

The diagram shown in Figure 6 summarizes these patho-physiologic 
changes in the course of stenotic aortic valvular disease. 

The three chief clinical manifestations of the disease also merit brief 
comment. 

Dyspnea, primarily exertional, is the commonest symptom. Is this truly 
due to left ventricle failure? If one considers failure the inability of the 
heart to meet the demand of the tissues, then this must be considered to 
be failure. However, as pointed out above, we believe it possible for the 
left ventricular diastolic pressure, the atrial pressure and the pulmonary 
venous pressure to rise, early in the course of the disease, simply because 
of the hypertrophy of the left ventricle. When this occurs, pulmonary 
congestion and exertional dyspnea may ensue, even though the myocardium 
has not truly failed, except in the face of the stenotic valve. At this stage 
surgical opening of the valve would probably give the most satisfactory 
results (assuming that calcification was not so massive as to prevent ade¬ 
quate mobility), since the myocardium would still be in reasonably good 
condition. Perhaps, even earlier surgical intervention, in the absence of 
symptoms, before much hypertrophy has occurred, would be preferable, 
when the mortality of surgeiy is sufficiently low to wan-ant intervention 
at this stage of the disease. 

Angina in these patients represents a disproportion between the coro¬ 
nary blood flow and the demands of the hypertrophied myocardnim. 
Atherosclerosis probably plays only a small part in the production of this 
sj^mptom, although if present to any degree Avould undoubtedly aggravate 
the coronary insufficiency. The hypertrophied muscle mass has probably 
outgi’own its coronarj’^ vasculature. The work of the left ventricle 
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doubled or tripled while cardiac output may be normal or low; hence the 
coronary flow is likewise normal or below. Herein lies the major reason 
for the disproportion. A minor additive factor is probably the increased 
systolic resistance to flow in the muscle itself, decreasing whatever sys¬ 
tolic flow does occur in the myocai*dium. 

Syncope has been explained by Marvin and Sullivan^"’ as due to a hyper¬ 
active carotid sinus. However, the disappearance of this symptom after 
cardiac surgery makes this explanation unlikely.^" It seems more likely 
that an inadequate cerebral blood flow secondary to an inadequate rise in 
cardiac output with exercise is the major cause of effort syncope in aortic 
stenosis. Such cerebral blood flow measurements in patients with this dis¬ 
ease under conditions of rest and exercise, have not been made, but would 
be worth doing in the investigation of this problem. The findings after 
exercise, when the cardiac output is measiu-ed, certainly point in this di¬ 
rection. 

Finally, some reasons for our failui’e to correlate symptoms with the 
pathologic physiology should be offered. We had expected that perhaps 
the degree of dyspnea would correlate with the left ventricular diastolic 
pressure, or the pulmonary artery pressure or perhaps inversely with the 
cardiac output; or that angina would be related to left ventricular woi’k, 
or aortic valve flow or a combination thereof; or that the severity of syn¬ 
copal attacks might show a relation to the cardiac output or the aortic 
valve area. Why were these expectations not fulfilled? 

First, the symptomatology was graded on the basis of the patient’s sub¬ 
jective description of a period in his life covering perhaps six months or 
longer prior to admission, while the physiologic data were obtained at a rel¬ 
atively instantaneous moment in his hospitalization. Second, the symptoms 
described the individual’s response to various activities, while the cathe¬ 
terization data were obtained at rest in the majority and in a small num¬ 
ber of cases during exercise, but the relationship of this exercise to daily 
activity is not known. Third, the actual grading of symptoms is probably 
subject to serious error, since individuals may make different demands 
on their hearts even where the pathology is similar. The attempt to grade 
the symptoms or the physiologic data produced several groups with small 
numbers of patients. Finally, we must admit that the physiologic data 
fail to evaluate the mj'ocardial factor, which may be as important as the 
valvular obstruction in the production of the pressure gradient and hence 
greatly influence the magnitude of the cardiac output, 

Conchisions 

It would appear that once a patient with aortic stenosis develops dyspnea, 
angina or syncope, or some combination of these, a physiologically signi¬ 
ficant degree of obstruction is present and the aortic valve area is less 
than 1 cm.* one-third of normal. That a critical aortic valve area exists was 
suggested by others.’® Once the valve orifice has been reduced to this 
critical size, then the type and degree of symptoms may be variable. Elec¬ 
trocardiographic and x-ray evidence of left ventricular enlargement only 
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confirm the physiologic significance of the lesion. This concept is confirmed 
also by the physiologic and clinical changes that follow surgery for this 
lesion. After aortic commissurotomy, Smith and associates'- found in 17 
patients in this series that although the pressure gradient is only occasion¬ 
ally eliminated (in two cases) and phj’-siologic obstruction is still present, 
the symptom triad of dyspnea, angina and syncope is relieved in those 
cases where the calculated post-operative valve area has been brought 
above 1 cm.- 


SUMMARY 

1. The physiologic and clinical characteristics of aortic stenosis are pre¬ 
sented in 45 cases studied by combined heart catheterization, 39 of which 
came to surgery. 

2. A constant finding is the presence of a systolic pressure gradient at 
the aortic valve. The aortic valve flow is generally reduced, and the aver¬ 
age valve area was calculated to be 0.5 cm.- (normal 3.0 cm."). 

3. The clinical triad of dyspnea, angina and syncope or some combina¬ 
tion of these appear when the valve area is reduced below 1.0 cm." The 
lack of correlation between the physiologic data and the severity of symp¬ 
toms is discussed. 


Acknowledgments: The authors wish to express their appreciation to Mr. George 
Raber and the Misses Betty Underwood, Ruth Freeman and Evelyn DeSimone for 
their technical assistance, and to the other members of the cathetei'ization team. 

RESUMEN 

1. Se describen la fisiologia y las caracteristicas clinicas de la estenosis 
aortica en 45 casos estudiados por la combinacion de la cateterizacion 
cardiaca. De ellos, 39 se sujetaron a la cirugia. 

2. Un hallazgo constante es la presencia de un gradiente a la presion 
sistolica en la valvula aortica. El flujo de la valvula es generalmente re- 
ducido y el termino medio de area de la valvula se calcula de 0.5 cm. 2 
(normal: 3.0 cms. 2). 

3. La triada clinica de disnea, angina y sincope o alguna combinacion 
de estos, aparece cuando la valvula se reduce hasta abajo de 1.0 cm. 2. La 
falta de correlacion entre los dates fisiologicos y la gravedad de los sintomas 
es motive de consideraciones. 

RESUME 

1. Les auteurs rapportent, les caracteristiques physiologiques et clinique.-^ 
de la stenose aortique dans 45 cas, rtudies avec catheterisme cardiaque. 
Parmi eux, 39 furent operes. 

2. Une constatation constante est donnee par le gradient de la pression 
systolique au niveau de la valvule aortique. Le debit de cette valvule aor¬ 
tique est generalement reduit, la surface valvulaire moyenne representait 
selon leurs calculs 0,5 cm2 alors que la normale est de 3 cm2. 

3. La triade clinique dyspnee, douleur constrictive et .syncope, ou une 
combinaison quelconque de ces .sympt6me.s, apparait lor.sque la surface 
valvulaii’e .s’abais.se au-de.ssous de 1 cm2. Les auteurs disculent 1 ab.sence 
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de correlation entre les donnees physiologiques et la severite des sympto- 
mes. 

ZUSAMMENFASSUNG 

1. Es warden die physiologischen und klinischen Merkmale der Aorten- 
stenose dargestellt an 45 mit kombinierter Herz-Katheterisierung unter- 
sucbten Fallen, von denen 39 zur Operation kamen. 

2. Ein gleichbleibender Befund ist das Bestehen eines systolischen 
Druckgefalles an der Aortenklappe. Die Durchstromung an der Aorten- 
klappe ist fiir gewohnlicb verringert, und der durchschnittliche Klappen- 
bereich wurde mit 0,5 qcni errechnet (normal == 3,0 qcm). 

3. Die klinische Trias von Kurzatmigkeit, Angina und Kollaps Oder 
irgendeine Kombination dieser Symptome tritt auf, sobald das Klappen- 
areal unter 1,0 qcm verringert ist. Besprechung des Fehlens der Korre- 
lation zwiscben den physiologischen Daten und der Schwere der Symptome. 
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Ihe Normal Phonocardiogram of the Aged* 

C. ARAVANIS, M.D/'- 
Chicago, Illinois 
and 

R. HARRIS, M.D.t 
Albany, New York 


The gradually increasing interest in exact knowledge of the data con¬ 
cerning the senile heart indicated the need for an exact study of phono¬ 
cardiography which would indicate the limits within which the heart 
sounds could be considered normal. Similar studies have been made in the 
heart of the normal adult (Rappaport and Sprague,^ Luisada et al.") and 
in that of the normal child (Aravanis and Cardi^). Collateral data dealing 
with the electrocardiogram, the pulse rate, the heart x-ray films and the 
blood pressure have been collected in order to prove that the cardiovascular 
system of the patients was not affected by disease. 

Material and Method 

In order to evaluate the heart sounds of elderly persons with clinically 
normal hearts, a phonocardiographic investigation was performed in 100 
people between the ages of 60 and 108. The majority of them were selected 
from a group of 600 permanent residents at the Ann Lee Home. A few 
were obtained from the Troy Jewish Home for Aged and the Albany Home 
for Aged of the Little Sisters of the Poor. Sixty-nine were men; 31 were 
women. Table I shows the age distribution of the patients. The final selec¬ 
tion was made on the basis of normal history and physical examination, 
normal blood pressure, normal cardiac silhouette in the roentgenogram, 
and the absence of definite ECG changes. Persons with a history of dys¬ 
pnea, angina, coi’onary occlusion, or heart failure, or receiving cardiac 
drugs, were excluded. Thus, the possibility of significant heart disease 
which could influence or change the heart sounds was greatly eliminated. 
Most of these residents were in the Home only because of their age. A few 
had senile disorders which did not affect the heart. 

“Stethoscopic” and “logarithmic” phonocardiograms were taken over 
the routine five precordial areas as described elsewhere ’ with a Sanborn 
Twin-Beam Cardiette. Simultaneous carotid pulse tracings were also re¬ 
corded. 

Analysis of Data 

Phonocardiogram—Heart Sounds. The duration of the first and second 
heart sounds was measured in the “stethoscopic” tracing. The first sound 
was measured at the apex; the second, at the base. Two measurements 

'■prom the Division of Cardiology, The Chicago Medical School and the Ann Lee 
Home, Albany, New York. This study was aided by a grant of the .Albany Heait 
Association. 

■"•Research Associate, Division of Cardiology, The Chicago Medical School, 
f Attending Cardiologist, St. Peter’s Hospital, Albany, New York. 
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TABLE I 




AGE DISTRIBUTION 



60- 69 

27 Cases 



70- 79 

28 Cases 



80- 89 

31 Cases 



90 -108 

14 Cases 




TABLE 11 




DURATION OF HEART 

SOUNDS 


Age 

First Sound 

Second Sound 



Total duration 0.182 

Total duration 

0.110 

60- 69 

Central phase 0.052 

Central phase 

0.042 


Total duration 0.174 

Total duration 

0.109 

70- 79 

Central phase 0.051 

Central phase 

0.044 


Total duration 0.168 

Total duration 

0.102 

80- 89 

Central phase 0.055 

Central phase 

0.039 


Total duration 0.168 

Total duration 

0.094 

90 -108 

Central phase 0.054 

Central phase 

0.039 


TABLE III 

DISTANCE BETWEEN FIRST AND SECOND SOUND 

Age 

Seconds 


60- 69 

0.333 


70- 79 

0.330 

With a mean value 

80- 89 

0.325 

for all ages 0.336 

90 -108 

0.320 



TABLE IV 

BLOOD PRESSURE ACCORDING TO THE AGE GROUP 


60- 69 

Men 

Women 

137/84 

139/79 

138/83 



70- 79 

Men 

Women 

132/83 

136/84 

135/86 



80- 89 

Men 

Women 

131/85 

135/81 

133/83 



90-108 

Men 

Women 

131/70 

137/88 

130/77 



Average pulse rate for all ages = 
Average QT Ratio = 1.02 for all 

: 81 per minute, 
ages. 








216 


ARAVANIS AND HARRIS 


I'^iliruury. lyjv 


were done: the total dtiration of each sound from the beginning to the end 
and the duration of their central 'phase. This last measurement excludes 
several low-pitched vibrations both at the beginning and at the end of 
each sound. 

The ave7 age total durations of both sounds were found to be prolonged, 
but not significantly so (Table II), As the age increases, the average total 
duration of the first sound progressively diminishes from 0.182 second, 
in the group 60-70, to 0,168 second, in the group 90-108. On the contrary, 
the average duration of the central phase of the first sound does not change 
significantly, although it shows a slight increase (from 0.052 for the ages 
60-70 to 0.054 for the ages 90-108). The average total duration of the sec¬ 
ond sound also decreases with age (0.11 in the age group 60-69, 0.094 in 
that 90-108). The average duration of the centred phase of the second 
sound decreases from 0.042 in the age group 60-70 to 0,039 in the age group 
90-108, 

The distance between the first and second sound {mechanical systole) 
was found slightly decreasing as the age increases, with an average value 
of 0.325 second (Table III), 

A fourth heart sound of normal amplitude was found in 21 cases (21 per 
cent) ; in two of them, the amplitude of this sound was high but the pitch 
was low, so that it did not fulfill the criteria of a presystolic gallop. 

A large low-pitched vibration at the end of the first sound was found 
in a high percentage of this group. There is the opinion that this is a 
vascidar vibi’ation (aortic or pulmonic). 

A third heart sound of small amplitude was present in two cases (2 per 
cent). 

MurmuA's. No significant murmur was found in the group. This was 
expected on the basis of the criteria for selection. In 13 cases (13 per 
cent), a small systolic murmur was recorded over both the apex and the 
base of the heart. This was a decrescendo murmur with a regular type 
of vibration (musical murmur). An and Pn were normal. 

ECG. None of the patients had an abnormal ECG as a result of the 
selection. In three, occasional auricular extrasystoles were present, and 
in two the P-R interval was 0.22 of a second (this may still be considered 
within the upper limits of normal). 

Blood pressure. The average figures according to age and sex are shown 
in Table IV. It is apparent that both the systolic and the diastolic pre.s- 
sures decrease as the age increases, both in men and women. This fact 
is more pronounced among men. It should be remembered that hyperten¬ 
sive patients were not considered. 

X-Ray Films. In all cases, a chest x-ray film was taken in the P-A posi¬ 
tion and in deep inspiration. It was found that, in 29 cases (29 per cent), 
the heart was slightly increased in size, usually because of left ventricular 
enlargement. However, some of the films reveal that the patient was not 
in deep inspiration during the exposure. Therefore, the findings are no 
absolutely comparable. The aorta was found to be wide and tortuous m 
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74 per cent of the cases. Forty-four per cent had calcifications in the 
aortic arch. Only 23 per cent had a normal aorta. 

Q-T Ratio. The Q-T ratio was measured in order to see whether old peo¬ 
ple have the same values as younger persons. The average QTr for all 
ages was found to be 1.02. The lowest value was 0.80, and only one case 
had a value of 1.20. 

Pnlse Rate. The average pulse rate for all ages and for both sexes was 
81 per minute. No significant difference was found between the different 
ages and between men and women. 

Pulse Tracing. The carotid tracing was taken by using a small funnel, 
which was held by the hand against the right carotid artery. A normal 
pulse tracing was found in all cases. A rapid rise, a rather slow fall, and 
a marked dicrotic wave were typical. The distance between the largest 
vibration of the first sound and the end of the ascending limb of the pulse 
Avas from 0.06 to 0.08 second. This confirms our findings in a previous 
study in cases with relative and organic aortic stenosis.^ In I’elative 
stenosis, the distance between first sound and ascending limb of the pulse 
was about the same as that found here; in oi'ganic stenosis, it was pro¬ 
longed. The peak of the pulse was rounded in 63 per cent of the cases, a 
fact which was considered evidence of arteriosclerosis of the aorta. An 
anacrotic notch was not present but, in 13 cases, a shallow depression ex¬ 
isted in the ascending branch and was considered equivalent to this notch. 
The catacrotic notch was present in all cases and coincided with the sec¬ 
ond aortic sound. 

Blood Count. A noi’mal red blood count was found in all cases, although 
a tendency to higher values was encountered in a good percentage of them. 
Forty per cent of the cases had more than five million red cells, with a 
normal amount of hemoglobin. This is probably the result of chronic 
pulmonary emphysema. 

Discussion 

This study was made in 100 selected senile persons between the ages 
of 60 and 108, As a condition for the selection of the cases was the ab¬ 
sence of high blood pressure, and the absence of any relevant change of 
the electrocardiogi-am, it is self-understood that these abnoi'malities were 
absent. 

The duration of the heart sounds was measured in the phonocardiogram. 
The average total duration of the first sound was found only slightly pro¬ 
longed in comparison with the normal adults.^ As the age increased, the 
total dui’ation of the sounds decreased. On the other hand, the duration 
of the central phase of the sound did not change with increased senility. 

The average total duration of the second so^tnd also decreased with age 
but, in contrast with the first, the duration of the central phase also de¬ 
creased. The importance of this phase is that it is made of large, high- 
pitched vibi’ations and is the only part which is clearly audible. There¬ 
fore, one would expect shorter, more snapping heart sounds upon auscul¬ 
tation of subjects of advanced age. 
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Collateral data of interest were: 

(a) A slight tendency to a decrease of blood pressure with age. 

(b) A normal pulse rate. 

normal QT ratio in the electrocardiogram. 

(d) An average duration of mechanical systole of 0.336. 

(e) A trend toward a slight increase of red blood cells with age. 

(f) A rapid rise, a slow fall, and a high dicrotic wave in the pulse. 

(g) A slight enlargement of the left ventricle revealed by chest films. 

SUMMARY 

A phonocardiographic study was made in 100 old persons selected be¬ 
cause of the absence of data indicating heart disease. 

The heart sounds were found to slightly decrease in duration with ad¬ 
vanced age. 

Collateral data which were collected were: pulse rate, duration of ventri¬ 
cular systole, QT ratio, hematological, roentgenological and sphygmo- 
graphic data. 

The above tabulated phonocardiographic data can be used for com¬ 
parison in the study of tracings of old patients presenting murmurs or 
other auscultatmy abnormalities. 

We wish to thank Mrs. P. Hinds and Mrs. Harns for their technical assistance. 

RESUMEN 

Se hizo un estudio fonocardiografico en 100 ancianos escogidos por sii 
ausencia de datos indicadores de enfermedad cardiaca. 

Los ruidos cardiacos se encontraron ligeramente disminuiclos en su du- 
racion en la edad avanzada. 

Los datos colaterales que se obtuvieron fueron; frecuencia de pulso, du- 
racicn de sistole ventricular, relacion QT, hematologia y datos esfigmo- 
graficos. 

Los datos fonocardiograficos arriba tabulados pueden ser usa dos para 
comparar en el estudio de los trazos de las personas ancianas presentando 
soplos u otras anormalidades auscultatorias. 

RESUME 

Une etude phonocardiographique fut pratiquee chez 100 personnes agee.s 
choisies a cause de I’absence d’elements indiquant chez elles I’e.xistence 
d’une affection cardiaque. 

D’apres ces observations, les bruits du coeur semblent diminuer legere- 
ment en duree avec Page. 

Parallelement furent recueillis des elements concernant la frequence du 
pouls, la duree de la systole ventriculaire, I’etat du trace QT, de.s con- 
statations hematologiques, radiologiques et sphygmographiques. 

Les donnees phonocardiographiques ci-dessus rassemblees peuvent etre 
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utilisees pour I’etude des traces des malades ages presentant des souffles 
ou d’autres anomalies d’auscultation. 

ZUSAMMENFASSUNG 

Eine phonocardiographische Untersuchung wurde angestellt bei 100 
alten Menschen, deren Auswahl erfolgte wegen des Fehlens von Angaben, 
die auf eine Herzerkrankung hinwiesen. 

Es fand sich, dass die Herztone etwas an Dauer abnahmen mit zuneh- 
menden Alter. 

Gleichlaufende Werte, die erhoben warden, bestanden in: Pulszahl, 
Dauer der ventrikularen Systole, QT—^Vei'haltnis, haematologische, ront- 
genologisclie und spyhgmographische Werte. 

Die wie oben tabellenformig zusammengefassten phonocardiographischen 
Daten lassen sich zum Vergleich verwenden bei der Untersuchung von 
Kurven alter Menschen, die Gerausche Oder andere auskultatorische Ab- 
vveichungen bieten. 
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The Lipid Problem in Atherosclerosis 

WELDON J. WALKER, COLONEL, MC- 
Fort Sam Houston, Texas 


Atherosclerosis is a disease process involving primarilj' the intima of 
the main coronai'y arteries, the aorta and the major arteries of the cere¬ 
brum and lower extremities. The lesions tend to be patchy and plaque¬ 
like. Symptoms are produced by occlusion of the lumen of the vessel with 
impairment of blood flow to the organ involved. This is usually accom¬ 
plished by a progressive increase in the size of the atheromatous plaque 
or by the formation of a thrombus on the plaque. Occasionally the ather¬ 
omatous process extends into the media with weakening of the vessel 
wall with aneurysm formation. Benign Monkeberg’s mediocalcinosis or 
the diffuse arteriosclerosis encountered in severe hypertension is not being 
considered. 

Undoubtedly many factors are important in the genesis of atheroscler¬ 
osis. However, there is abundant evidence that elevated levels of serum 
cholesterol, various classes of B-lipoproteins, and probably other lipid 
factors such as fatty acids and triglycerides are of paramount importance 
in the development of atherosclerosis and its complications. Because of 
the conflicting data and the numerous gaps in our knowledge concerning 
the metabolism of cholesterol and other lipids, many have felt that the 
clinician should avoid attempts to draw therapeutic implications at the 
present state of our knowledge. Howevei’, since more Amezncans die from 
coronary atherosclerosis alone than from all forms of malignancy com¬ 
bined/ it would seem imperative to ask if the practicing physician is 
not justified in di’awing a few tentative conclusions from the mass of 
conflicting and inadequate data so long as these therapeutic views and 
conclusions are not potentially harmful to the patient and remain flexible 
enough to be modified as additional facts become available. 

The principle evidence linking atherosclerosis with altered cholesterol 
metabolism is as follows: Experimental lesions can be produced in numer¬ 
ous laboratoi'y animals by feeding cholesterol and b}"^ other dietary pro¬ 
cedures. The experimental lesions are always preceded by an elevation of 
serum cholesterol. The lesions themselves have a high cholesterol content. 
If the animal’s diet is altez*ed so that serum cholesterol is reduced, the 
experimental lesions tend to regress. An inci'ea.'^ed incidence of athero¬ 
sclerosis is observed in clinical states associated with hypercholesteremia 
such as xanthoma tuberosum, myxedema, diabetes and nephrosis. Indi- 

'Chief of the CardiovascuJar Service, Brooke Aimy Hospital. Presently .stationed at 
the 97th General Hospital, A.P.O. 757, New York, New York. 
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viduals who suffer mj'ocardial infarctions early in life tend to have higher 
levels of serum chblestei-ol and lipoproteins than the general popula¬ 
tion. However, there is no direct evidence that dietary cholesterol ele¬ 
vates serum lipid levels or causes atherosclerosis in humans. This is prob¬ 
ably due to the fact that total circulating cholesterol in humans is largely 
endogenous in origin.- There is accumulating evidence that elevated serum 
lipid levels, in addition to their importance, in the development of ather¬ 
omatous lesions, may also be involved in the development of the major 
complication of atherosclerosis, namely thrombus formation. Several stud¬ 
ies have indicated an increased clotting tendency in the presence of ele¬ 
vated serum lipids.^- 

Factors Known to Lower or Alter Serum Lipids in the Human 
Nutrition and Diet 

Knowledge is now available that enables one to understand and recon¬ 
cile many of the conflicting claims of the past. Insurance studies have 
long indicated an increased death rate from diseases due to atherosclero¬ 
sis in overweight individuals and a low death-rate from these diseases 
in lean individuals. Furthermore, it has been demonstrated that obese 
individuals who reduce their weight also reduce their expected mortality 
fx’om these diseases."' Clinical studies have revealed significantly higher 
avei’age levels of serum cholesterol and certain lipoproteins in overweight 
persons.® Weight reduction has been shown to lower these levels and posi¬ 
tive caloric balance to elevate them even on a fat free, cholesterol free 
diet." (A diet that causes the body to form fat containing highly saturated 
fatty acids). Increased caloric intake was not associated with elevated 
serum lipids if there was an equal inci’ease in physical activity.® Others 
have emphasized the con-elation between high dietary fat intake, elevated 
levels of serum cholesterol, and a high incidence of atherosclerosis.® The 
decreased death rate from athex’osclerosis in various occupied countries 
during World War II, has also been attributed to the low dietary fat in¬ 
take at that time. Since overweight individuals tend to ingest more cal¬ 
ories and fat than lean individuals, it has been difficult to decide whether 
the state of nutrition or the increased dietary fat was the essential factor 
in the observed increased incidence of athei’osclerosis and elevated lipid 
levels- A recent study in Avhich a group of patients with atherosclerosis 
sustained a large weight loss while ingesting a diet extremely high in 
animal fat indicated that the Sf 0-12 classes of B-lipoproteins are directly 
influenced by dietary fat intake, while the Sf 20-400 fraction appears to be 
more directly influenced by the state of nutrition.’® This, (along with 
other data) suggests that both obesity and dietary fat intake may be 
independent predisposing factors in the development of atherosclerosis. 
Evidence is accumulating that the type of fat ingested may be much more 
important than the mere quantity consumed. The ingestion of fats com¬ 
posed largely of saturated fatty acids such as occur in most animal fats 
or vegetable fats that have been hydrogenated and converted to a solid 
state tend to elevate serum cholesterol and lipoprotein levels while large 
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amounts of imsaturated essential fatty acids, such as linoleic acid, which 
^nnot be synthesized in the body, tend to lower serum cholesterol levels.” 
The essential fatty acids are thought to be important in the transport of 
cholesterol .^2 Qf available vegetable oils, safflower oil and corn oil have 
the highest content of linoleic acid. 


Female Sex Homnone 

Premenopausal women are relatively “immune” to the complications' 
of atherosclerosis. In addition, they have lower levels of serum cholesterol 
and B-lipoproteins than males of comparable age and state of nutrition. 
Following the menopause, or after surgical castration, the female lose.^ 
her protection against atherosclerosis and manifests significantly higher 
serum lipid levels.®- The administration of estrogens to males or to 
postmenopausal women causes an alteration of the serum lipid pattern 
toward that of the premenopausal woman. 

HepaHn 

Intravenous heparin has been demonstrated to accelerate the clearing of 
neutral fat which produces turbidity of the serum in the post-absorptive 
state. Heparin appears to produce this effect by activating a tissue en¬ 
zyme lipoprotein lipase. The role of heparin and this enzyme in the in¬ 
termediary metabolism of cholesterol is not clear. 

Other Agents 

Nicotinic acid when administered in extremely large doses has been re¬ 
ported to lower serum cholesterol levels.^® If further reports' confirm 
this effect, the unpleasant side effects from the large dose required will 
still limit its clinical usefulness. Plant sterols such as B-sitosterol have 
been reported to lower serum cholesterol by interfering with its absoi'ption 
from the gut- Since dietary or exogenous cholesterol appears to be rela¬ 
tively unimportant in human atherosclei’osis one is not surpi’ised by the 
divergent reports that have appeared in the literature concerning its ef¬ 
fects. 

Therapeutic Applied tion 

If the physician is to employ any of the dietary measures or therapeutic 
agents thought to alter serum lipids, how is he to select the patients to be 
treated? Since many patients manifest no clinical evidence of atheroscle¬ 
rosis prior to the moment they are stricken by a fatal “coronary, one 
would not wish to wait until then. The U. S. Public Health Service ns 
recently completed an extensive study conceiming the relative predic no 
value of serum cholesterol and lipoprotein levels in determining o^e 
patients who wdll later manifest overt atherosclerosis.” While most pa len s 
who developed coronary atherosclerosis during the study were 
high cholestei’ol and lipoprotein levels, a significant number occuiicf i^ 
those with low levels. It was concluded that neither determination 
of much value in predicting clinical atherosclerosis in the indiyi ua 
In general the more economical serum cholesterol determination a 
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greater value. Since there is a tendency for serum cholesterol levels to 
fluctuate widely from time to time in any individual, the average of sev¬ 
eral determinations would probably have greater predictive value than a 
single determination. However, it is doubtful that any determination 
will ever have significant individual predictive value since latent athero¬ 
sclerosis without clinical manifestations occurs almost universally among 
adult American males.^® In fact lipid deposits start forming in the arte¬ 
rial walls during childhood.^® Consequently, all adult males and post-meno¬ 
pausal females are candidates for the complications of atherosclerosis since 
most already have the disease, (i. e., individuals vary chiefly in the de¬ 
gree of involvement and the location of their lesions). The patient who 
dies of a fatal coronary occlusion may have only one-tenth the total athero¬ 
sclerosis of his neighbor, whose larger and more extensive lesions are 
primarily in the aorta, do not interfere with blood flow, and produce no 
symptoms. Since most atheromatous lesions probably develop over a 
period of many years and there is no adequate way of predicting when the 
complication of thrombosis will occur, it would seem wise to institute pro¬ 
phylactic measures that may impede the development of atherosclerosis 
before it is far advanced. Since the disease process is practically universal 
and there is no satisfactory test to predict who will be stricken, a tenta¬ 
tive interim preventive program is proposed for all adult males and post¬ 
menopausal females. The program should be modified as new knowledge 
becomes available. This program can be followed with varying degrees 
of flexibility. Relatively rigid adherence is proposed for those individuals 
with overt atherosclerosis, those with a strong familial history of the dis¬ 
ease or those with known hypercholesteremia or hyperlipemia. It is pos¬ 
sible to follow this program and still enjoy palatable and satisfying meals. 
There is no evidence that any of the recommendations will be harmful 
to any patient, nor do they require serious alteration of his way of life. 
There is presumptive evidence that such a program will decrease the mor¬ 
bidity and mortality from atherosclerosis in the United States. 

Proposed Progrmn 

1. Maintain weight at a lean level. Insurance statistics indicate that in¬ 
dividuals approximately 10 per cent below “Ideal Weight,” have greatest 
longevity;-® they also have lowest serum lipid levels.® A liberal protein 
intake is recommended. Daily physical activity is probably desirable.-’ 

2. The intake of animal fat and hydrogenated vegetable fats should 
be kept to a minimum. Fat should be trimmed from meats which should 
be cooked by broiling, boiling or stewing. Gravies are not recommended. 
Deep frying even with unsaturated vegetable oils rapidly lowers the 
iodine number of these oils. The ingestion of fried foods is not encouraged, 
e. g,, boiled or poached eggs are more desirable than when fried or scram¬ 
bled. Skim milk or buttermilk has most of the vitamins and minerals of 
whole milk without the animal fat and contains less than half the calories. 
Corn oil (much cheaper than safflower oil) can be used in the preparation 
of salad dressing or mayonnaise; with a bit of salt it is a satisfactory 
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substitute for butter on toast or bread. Most processed cheeses have a high 
fat content, cottage cheese is an excellent source of protein and is low in 
fat. Most pastries have a high fat content; angel food cake is an exception 
which is also a good source of protein. Fruits are excellent forms of fat 
free desserts. Patients with peptic ulcer will do just as well on a high- 
protein Sippy mixture made from skim milk, skim milk powder, egg 
white and flavoring, as on the conventional high fat program. The ampho¬ 
teric action of proteins make them especially effective in neutralizing 
gastric acidity. 


Specific Measures for Individual Patients 


1. Estrogens: Castrate, hysterectomized females should probably re¬ 
ceive estrogens at any age. Uterine bleeding is no problem, the increased 
risk of developing carcinoma is very slight and is far outweighed by the 
risk of early atherosclerosis. The same is true for the postmenopausal 
woman who has had her uterus removed. The dose of estrogen required 
to alter serum lipid levels will usually induce uterine bleeding in the non- 
hysterectomized postmenopausal woman. The decision to use it in such 
patients with atherosclerosis must depend on assessing all factors involved. 
The use of estrogens to decrease serum lipid levels in males with athero¬ 
sclerosis will be influenced by assessing individual reactions to the femi¬ 
nizing side effects. 

2. The use of intermittent hepai'in to alter serum lipid levels is still 
considered an experimental procedure. The use of Dicumarol or similar 
agents for long range anticoagulant effect appears promising for indi¬ 
viduals who have sustained myocardial infarction but does not fall within 
the realm of this discussion. 
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THE electrocardiogram OF THE MONTH 


The authors would be pleased to receive comment and conirovcrsv 
ftom 'leaders m relation to explanations offered. 


tS«“ show' Ktv:!'roST,: 

Interpretation 

Lead (Figure 1) illustrates the problem most clearly. There is a regular 
auricular rate of 120 per minute. The first two P waves are superimpoLd uZ 

S.! ^ T f by the A-V bundle and the right bundle 

the A V branch. The third P wave is not conducted bv 

the A-V bundle, the fourth P wave therefore falls after the A-V bundle has 
had a long rest period and is conducted normally—the PR interval is short. The 
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fifth, sixth, seventh, and eighth P waves are all conducted by the A-V bundle 
but the PR interval becomes progressively prolonged; following the ninth P 
wave the impulse is blocked. The QRS complexes following the fifth through 
the eighth P waves are of the right bundle branch block form. The 10th P wave 
follows the prolonged rest period offered by blocking of the previous beat and 
once again normal rapid conduction occurs in the A-V bundle (the PR interval 
is short). 

Thus the tracing shows repeated examples of the block in the right bundle 
branch, of block in the left bundle branch, and of block in both bundle branches 
simultaneously (or in the A-V bundle itself). This condition was presumably due 
to the effects of digitalis and quinidine. When all drugs were discontinued the 
tracing returned to normal and she has had no further difficulties. 
Vectorcardiograms were made (Figure 2) when conduction was normial, when 
the right bundle branch was blocked, and when the left bundle branch was blocked. 
The tetrahedron, cube and Frank frames of refei-ence were employed. Two degrees 
of left bundle branch block were reeoi'ded when the horizontal loop of the cube 
was being examined. 

MANVEL GARDBERG, M.D. 

IRVING L. ROSEN, M.D. 

NEW ORLEANS, LOUISIANA 
Cardiac Research Laboratory, Touro Infirmary and the 
Department of Medicine, Louisiana State University 
Medical School. 
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Editorial 
Soldiers of Peace 


During the Middle Ages, Christians and Muslims were locked in a 
senseless struggle for the possession of a tomb. Millions came from Eu¬ 
rope to assault and batter and kill; millions defended and perpetrated 
destruction in return. In the midst of this, Richard the Lion Hearted 
of England^ fell sick. To him came the great Saladin himself disguised 
as a physician, seeking permission to apply his ministrations. While the 
henchmen of Richard rattled their sabres and sought for hidden poisons, 
the King of England himself had no fears. He commanded the doctor 
to proceed, saying that one whose task was to heal did not distinguish 
between friend and foe; those who were swoxm to give comfort counted 
no aliens; for them all humanity was one for which all suffering had to 
be removed. 

History stands witness to the fact that doctors through the ages have 
never known the barriers of nationality, colour or creed in the use of 
their art. To them all humanity had been one, and they have applied their 
skill and knowledge to all in an equal degree. The political creed of the 
medical man which existed from time immemorial is exactly the one 
towards which the world is now working the hard way—^by learning its 
lessons from the ravages of woidd wars, by going through endless devasta¬ 
tion—that of one humanity, one world. 

The Prince of Peace is depicted in religious sci'iptures as a healer, for 
peace and healing must go togethei*. None could be a greater champion 
of peace than Jesus Christ, or a better doctor to Man, woi'king for the 
greatest degree of comfort not simply for the body but for the soul as well. 

What is war? It is nothing but the loosing of the most evil instincts 
of man, an expression of his destructive genius, which I'esults from the 
evils of greed, supremacy and possession, and builds for itself a justifica¬ 
tion. All these, as war itself, are in fact alien to the spirit of a doctor 
who dedicates himself to the task of reducing suffering. 

War seeks to tear the physical being of humanity apart, bruise the 
body and injure the soul. The doctor forthwith sets his in.struments in 
order and proceeds to repair what has been broken. The struggle of the 
surgeon in the field camp or the base hospital is not so much to join frac¬ 
tures, set bones, stop bleeding, save life, as it is to struggle against Wai 
itself, for fermenting war and its fever are in the last analysis, nothing 
but a psychosis, an unwholesome state of the mind, an ailment, often 
artificially engendered. But the doctor does not speak the language o 
the politician or the philosopher, which is taboo for him, as in the end¬ 
less dogmatism of the world this language is bound to create more di.s- 
sension and disrupt peace. He speaks the language of action, he .strugg e.s 
against the ravages of disease and devastation, he builds in the mi ? 
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of destruction and his work lives. A doctor is thus a great soldier of 
peace. 

One can well visualise the great good to humanity which can emanate 
if all these “soldiers of peace” put their heads together, exchange ideas 
and discuss the results of their significant research. It would definitely 
make their language of peace univei'sal and understandable at the anti¬ 
podes. 

For some years past, international congresses of medical men under 
the auspices of the American College of Chest Physicians have been 
taking place at different points of the globe. They have done tremendous 
good towards this end; they have not only made it possible for the 
representatives of one nation to carry back with them the benefits of 
research in medical science elsewhere, but also have helped underdevel¬ 
oped nations raise their standards in an effort to be on a par with the 
moi’e advanced countries. In other words, the congress sessions have 
marked definite stages in taking the language of peace towards univer¬ 
sality. 

Healers and doctors have ever played in the past a subsidiary role 
in the unfolding vistas of history, in which political rivalries and an 
endless miasma of bloody wars have complicated tremendously the pic¬ 
ture of a torn and bleeding world. One can only look with hope to the 
operation of these forces, wherein medical men play their role in an 
ever increasing tempo of importance. 

Mohammed Ibrahim, M.D., F.C.C.P.* 
Dacca, East Pakistan 


Governor for East Pakistan. 



The President’s Page 


“On to Tokyo" is our slogan for 1958. Once atrain ive ti-p „ 

in an international congress. In 1950, a large group of^o°ur 
celebrate the First International Congress^on Dis¬ 
eases of the Chest sponsored by the American College of Chest Physicians 
International Congress in 1952, some of the same plnvsicians 
and their families, with many others, met in Rio de Janeiro to renew'the ac- 
^ ^Yhlch were established in Rome. In 1954, the number of physicians 
and their families who traveled to Barcelona to celebrate the Third International 
Congress totalled nearly 2,000 and in 1956, the Fourth International Congress 
held in Cologne, Germany established a new attendance record of 2,163 phy¬ 
sicians and their families representing 58 countries. 


Foi the first time, we will assemble in the Orient and the adyance interest 
expressed by our members indicates that we will have another successful con¬ 
gress. This congress will afford you an opportunity to meet many of your 
colleagues from various countries and to discuss with them questions of mutual 
interest. 


The Japan Chapter of the College, through its committees and its active 
Secretary-General, is making plans to see that everyone who attends the con¬ 
gress will have a most enjoyable stay. The}’’ are also arranging a splendid 
program of entertainment in true Oriental style and I can assure you that their 
hospitality will be something you will always remember. Prime Minister No- 
busuke Kishi, the Honorary President of the Congress, and many other Japanese 
dignitaries will serve as official hosts. 

Following the close of the congress in Tokyo, elaborate tours have been ar¬ 
ranged which will include visits to many of the beauty spots in Japan, Hong 
Kong, the Philippines, and Hawaiian Islands. The College chapters in these 
places are preparing interesting scientific and social programs which I am 
sure you will not want to miss. 


The coming months promise to be busy ones, with nineteen chapter meetings 
in the United States scheduled between February and May. These chapters 
meet at the time of the annual meetings of the state medical societies and it 
is gratifying to note that most of the chapters have begun work on their scien¬ 
tific programs. A one hundred per cent membership attendance should be the 
goal of every chapter. To accomplish this, the program must be completed in 
sufficient time to provide adequate publicity and we will appreciate the con¬ 
tinued cooperation of chapter officials in this respect. The programs presented 
at chapter meetings have been of high caliber and several e.vcellent papers 
given at these scientific sessions have been published in the College journal. 
The program committees are doing a splendid job in arranging for papers on 
both cardiac and pulmonary problems. The increase in attendance at our 
chapter meetings is a compliment to those who have given time and effort to 
the organization of these programs. 

Our chapters provide worthwhile opportunities for members to become 
familiar with the objectives of the College and many physicians who have par¬ 
ticipated in chapter work move on to activities at the national level. \\e are 
counting on the cooperation of all members in making the 1958 chapter meet¬ 


ings more successful than ever. 

We, of course, must not forget our 24th Annual Meeting to be held m San 
Francisco, June 18-22. Your energetic Program Committee is organizing ex¬ 
cellent scientific sessions which I am sure will measure up to the high stamlaids 
of College meetings. If you plan to attend the Annual Meeting, I would urge 
you to obtain your hotel reservations immediately. You will find a coupon 
for obtaining reservations on page xxix of this issue. 
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POST-CONGRESS TOUR 

Following the close of the Congress in Tokyo, a group of physicians and their 
families will travel to Hong Kong where the Hong Kong and China Chapter 
of the College will present a scientific and social program. It is planned to 
have a series of Fireside Conferences where the members of the Hong Kong 
and China Chapter can meet the visiting physicians and discuss scientific 
projects of mutual interest. This Avill be followed by the presentation of formal 
papers by invited guests and members of the chapter and there will be a 
genei'al discussion of the papers presented. Dr. Li Shu Fan, Regent of the 
College in Hong Kong, is planning a social program for the physicians and 
their families. 


COMMITTEE ON NOMINATIONS 

Elections for offices which will expire in June, 1958, will be held at the Fair¬ 
mont Hotel, San Francisco, on Saturday, June 21. Recommendations for elec¬ 
tive offices may be addressed to the chairman of the Committee on Nominations, 
Dr. J. Winthrop Peabody, Sr., 1746 K Street, N. W., Washington, D. C. The 
other members of the committee are Dr. Sumner S. Cohen, Oak Terrace, Min¬ 
nesota and Dr. Orin J. Farness, Tucson, Arizona. 


CHAPTER ORGANIZED IN THAILAND 



The 69th chapter of the American College of Chest Physicians was organized 
in Bangkok, Thailand, on October 31, 1957, with 20 charter members The 
following officers were elected: 


President: Prasert Kangsadal, Dhonburi 

Vice-President: Smarn Muntarbhorn, Bangkok 

Secretary-Treasurer: Sombun Pongaksai'a, Bangkok 

The Governor of the College in Thailand is Dr. Thip Pholpoke, Bangkok. 

A cocktail party was given in honor of Mr. and Mrs. Murray Kornfeld at the 
Sledical Association Building in Bangkok on Wednesday evening, October 30. 
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Men.ber« of EAST PAKISTAN 

ganize the East Pakistan chfpter^ Snfakp,?m Dacca on October 27 to oi- 
hammed Ibrahim, Governor o/the" ro?W^ fm S' were Drs. Mo- 

H. Rahman, T. Hossairand K A Pakistan, M. A. Mannan. 

President; ' follow.nit officers rvere elcclcl; 

Vice-Presidpnt • :™onammed Jbiahim, Dacca 

oi; m Hammadur Rahman, Dacca 

Secietary-Treasurer: Abdul Mannan, Dacca 



College Chapter News 


NEW YORK STATE CHAPTER 


The 18th clinical meeting of the New York State Chapter will be held in 
New York City, February 20-21. The Hotel Commodore will be the head¬ 
quarters hotel. The following program will be presented: 

February 20 Hotel Roosevelt 

Motion Picture Session—Open Heart Surgery 
Chairman: Francis O’Donnell, Jr., Buffalo, President, New York 
State Chapter 

8:00 p.m. “Medical Aspects” 

Irving G. Kroop, Brooklyn 
"Surgical Aspects” 

Philip Crastnopol and Alvin A. Bakst, Brooklyn 


February 21 Ne^o York Medical College, Metropolitan Hospital Medical Center 
Chairman: Francis O'Donnell, Jr., Buffalo 
9:00 a.m. 'The Formation of a Gastric Tube to By-pass or Replace Obstruct¬ 
ing Lesions of the Esophagus” 

James M. Winfield and Henry Heimlich, New York City 
“Buccal Enzyme Therapy in Acute and Chronic Respiratoiy Tract 
Infections” _ i 

Irving Innerfield, Harold Shub, and Linn J. Boyd, New York City 


“Mucoviscoidosis” 

Ed^vard Wasserman and Law'rence Slobody, New York City 
"Clinical Application of Tracheal Fenestration” 

E. Ernest Rocke 3 ’-, New York City , 

“Some New Aspects of Experimental Cardiovascular Necrosis 
David Lehr, New Yoi'k City 
“Pneumoconioses in Ne\v York State Todaj’” 

Morris Kleinfeld, New York City 
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12-.15 p.m. 


2:00 p.m. 


Welcome address: Ralph E. Snyder, Dean, New York Medical Col¬ 
lege and Flower-Fifth Avenue Hospital; Ferdinand Piazza, 
Medical Superintendent, Metropolitan Hospital Medical Center, 
New York City 

Chairman: Emil J. Naclerio, First Vice-President, New York 
State Chapter, New York City 
“Acute Cor Pulmonale” 

David Scherf, New York City 
“Management of Patients with Angina Pectoris” (Panel) 
Moderator: Linn J. Boyd, New York City 

Panel: Simon Back, Harry Leinoff, and Samuel A. Thompson, 
New York City 

“Asthma in Children and its Complications” 

Samuel Untracht, New Yoi'k City 
“Clinical Indications for Aortography and its Complications” 
Joseph R. Wilder, New York City 
“Cycloserine in the Treatment of Pulmonary Tuberculosis” 

Isi-ael (I. Epstein, Brooklyn 

“Steroids in the Treatment of Pulmonary Tuberculosis” 

Paul K. Bornstein, Asbui'y Park, New Jersey 


NEW CHAPTER OFFICERS 
LOUISIANA CHAPTER 

President: Frank W. Pickell, Baton Rouge 

Vice-President: Morton M. Ziskind, New Orleans 

Secretary-Treasurer: Howard A. Buechner, New Orleans (re-elected) 


College News Notes 


Dr. Thomas G. Baffes, Skokie, Illinois, has been selected by the U. S. Junior 
Chamber of Commerce as one of America’s Ten Outstanding Young Men of 
1957, for his work in developing the first surgical technique of transposition 
of the great vessels in the heai'ts of infants. 

The following Fellows of the College will present lectures at the Chicago 
Medical Society’s Clinical Conference to be held at the Palmer House, Chicago, 
March 4-7: Drs. Alvan L. Barach, New York City; Ethan Allan Brown, Boston; 
George E. Burch, New Orleans, and Richard H. Chamberlain, Philadelphia. 


CALENDAR OF EVENTS 
NATIONAL AND INTERNATIONAL MEETINGS 
24th Annual Meeting, American College of Chest Physicians 
Fairmont Hotel, San Francisco, June 18-22, 1958 
Fifth International Congress on Diseases of the Chest 
Council on International Affairs 
American College of Chest Physicians 
Tokyo, Japan, September 7-11, 19.58 

POSTGRADUATE COURSES 

11th Annual Postgraduate Course on Diseases of the Chest 
Warwick Hotel, Philadelphia, March 3-7, 1958 
4th Southern Postgraduate Course on Diseases of the Chest 
Grady Memorial Hospital, Atlanta, Georgia, March 10-15, 1958 

CHAPTER MEETING 

Clinical Meeting, New York State Chapter, New York Citv 
February 20-21, 1958 
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ANNUAL MOTION PICTURE PROGRAM 
The Committee on Motion Pictures of the College is m-enarintr n 
motion ^ctures dealing with diseases of the chest to be presented S the 24th 
Annual Meeting to be held in San Francisco, June 18-22. Physicians who hw^ 
inteiesting films are invited to send all pertinent information, i.e., brief descrin- 
tion, color or black and white, silent or sound, running time, etc., to the com¬ 
mittee for consideration. Please address your letters to: Dr. Paul H. Holimrer 
Chairman, Committee on Motion Pictures, American College of Chest Phrsi’ 
Clans, II2 East Chestnut Street, Chicago 11, Illinois. ‘ 


Book Reviews 

DISEASES OF THE CHEST, by H. Corwin Hinshaw, M.D., Ph.D. and L. Henrv 

01 M.B., B.Ch. W. B. Saunders Company, Philadelphia and London, 19oG, 

JplD.UO. 

This volume of 727 pages is an excellent presentation of the entire field of dis¬ 
eases of the chest. It is composed of 40 chapters beginning with diagnostic pro¬ 
cedure and_carrying through all worthwhile treatment and preventive measures. 
Emphasis is placed on diagnosis as the cornerstone with the numerous special 
diagnostic procedures now available. Four entire chapters are devoted to diag¬ 
nosis. 

The chapter on “Segmental Anatomy of the Trachea, Bronchial Tree and Lung" 
emphasizes the importance of such information both in diagnosis and treatment, 
particularly surgical resection. Measurements of pulmonary function are also 
given a prominent place. 

There are seven chapters, consisting of a total of 130 pages, on various aspects 
of tuberculosis. Pneumonia, pulmonary fungus infections, tropical pulmonary 
diseases, and numerous other important conditions are presented. A final excel¬ 
lent chapter is devoted to pulmonary diseases of occupational origin. 

Antimicrobial drugs, including chemicals and antibiotics, are presented as they 
are indicated for various diseases, as well as surgical procedures developed in 
recent years. 

The authors intentionally made the text brief but included reference lists of 
more recent publications to aid those who desii’e to do additional reading. The 
volume is pi'ofusely illustrated and contains a good index. 

This book is highly recommended to physicians everywhere. 

J. Arthur Myers, M.D. 


LYMPHATICS, LYMPH AND LYMPHOID TISSUE, by J. M. Yoffey, M.D. and 
F. C. Courtice, M.D. Harvard University Press, Cambridge, Massachusetts, 
1956, 510 pages, $10.00. , . 

The subjects presented in this volume have an important bearing on chniciu 
medicine in the daily practice of those specializing in diseases of the chest. The 
text contains an amazing collection of basic information suppoi'ted by extensive 
research studies carried out by the authors. Also, it carrie.s critically chosen, 
well-coordinated cardinal data derived from pertinent investigations 
The material offered reflects the thoi'oughness and competence with which the 
authors approached their problem. Controversial and unsolved problems are con¬ 
sidered with impartial objectivity. Illucidating tables, graphs, diagrams and pic¬ 
torial illustrations are plentiful and gi'eatly enhance the instructive value ol t 
book. References at the end of chapters are well selected and may seiwe as vs 
guides for further orientation. Discussion of the experimental and ch^’ca ‘ p 
plication of radioactive isotopes, the inclusion of items, such as pulmonaiy ec <, 
pleurai effusion, the detailed portrayal of physiologic pulmonary np- 

description of potential routes of lymphogenous spread of 

cial mention. Due attention is paid to pathways leading to sites of the . , 
Virchow sentinel nodes. Ample space is devoted to the discussion of th 

bS^ characterized by the ideal attributes of 
to the intelligent and prudent practice of medicine; therefore, it is hig . 
mended to all concerned. ^ 
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Recent Advances in Bronchography* 

JOHN E. RAYL, M.D., F.C.C.P.''* and DANIEL E. SMITH, M.D.*'"' 
Oteen, North Carolina 


Recent advances in bronchography have occurred as a result of new bron- 
chographic media and technique. These advances have improved the qual¬ 
ity of bronchography to such an extent that small bronchial lesions are more 
readily seen. A method of correlating these bronchographic defects with 
their histological appearance has increased our knowledge of the signi¬ 
ficance of these defects. The first part of this paper will discuss the recent 
advances in bronchographic media and technique and the second portion 
will describe the finer bronchographic defects and their histological ap¬ 
pearance. 

PART I 

Bronchographic Media and Technique 
There are two schools of thought in regard to the type of broncho- 
gram which is considered the most valuable from a diagnostic viewpoint. 
The first school maintains that a good bronchogram should demonstrate 
patency between the trachea and the alveoli of each segment; that is, 
they seek alveolar filling to demonstrate this patency. Those belonging 
to the second group prefer to have the bronchial tree well outlined with 
a uniform coating from the trachea to the bronchioles without alveolar 
filling. Residues remaining in the lung after bronchographj^ whether 
opaque or non-opaque, can produce foreign body reactions. Foreign body 
reaction has been demonstrated due to the non-opaque peanut oil in Di- 
onosil Oily,’t to carboxymethyl cellulose in Dionosil Aqueous-f and to the 
residual oil following instillations of Iodochlorol,®f as well as Lipiodol.^§ 
This reaction is much greater in areas where there are larger amounts 
of alveolar filling." To avoid foreign body reaction in the lungs of pa¬ 
tients. a technique of bronchography and a type of bronchographic medium 
must be used which do not produce alveolar filling. Alveolar filling is 
not essential for a thorough examination of the bronchial tree by bron¬ 
chography. 


’'From Veterans Administration Hospital. Oteen. North Carolina. 

‘Assistant Chief, Surgical Services and Chief, Thoracic Surgical Division. 

■'“Chief, Broncho-Esophagology Division and Assistant Chief, Thoracic Surgical Di¬ 
vision. 

tGlaxo Laboratories Ltd., Greenford, England 
JG. D. Searle and Company, Chicago, Illinois 
§E. Fougera and Company, New York, New York 


Copyright, 195S, by the American Collejfe of Chest Physicians 
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Alterations in the viscosity and surface tension of Lipiodol produced 
by the addition of sulfanilamide powder, that is Visciodol, permits a con¬ 
tinuous and uniform coating of the entire bronchial tree with minimal 
alveolar filling. These outlines show good contrast in areas of pulmonary 
disease and usually produce a double contrast effect which permits small 
bronchial lesions to be readily seen. We have had no great difficulty in 
peripheral filling of diseased bronchi or filling beyond areas of partial ob¬ 
struction (Figure 1) unless these bronchi are filled with mucopurulent 
secretions. Visciodol, being a more viscous medium than the Dionosils or 
ordinary iodized oils, flows slower through the small bronchi; therefore 
sufficient time must be allowed for adequate bronchial filling. 

Allergic reactions in the form of uticaria by sulfanilamide powder oc¬ 
curred in only two patients after 500 bronchograms and these have re¬ 
sponded well to antihistaminic therapy. Other types of postbronchographic 
reactions were less frequent with Visciodol than with Dionosil Oily. Bron¬ 
chograms of diagnostic quality with outlining of all segments in each lung 
were obtained in 78 per cent of examinations with Dionosil Oily as com¬ 
pared to 89 per cent with Visciodol. This increase of approximately 10 
per cent in the incidence of bronchograms with greater diagnostic value 
warrants the continued use of Visciodol. Bronchography at our hospital 
is used in the preoperative work-up in a large percentage of the patients 
prior to pulmonary resection. Experience with Visciodol now exceeds 500 
examinations with excellent results. 

The technique of selective bronchography using the Metras or Thompson 
catheters® to fill specific segmental bronchi is of value in the occasional 
case where a segment was not outlined on a previous examination. When 
difficulty in filling a small apical space, cavity or diseased bronchus is 
anticipated, the selective technique is suggested in which an appropriate 
Metras or Thompson catheter is used to fill this defect. The catheter is 
then withdrawn sufficiently to permit completion of the routine unilateral 
bronchogram (Figure 2) thus obviating the need for a repeated examina¬ 
tion. Since this technique may be associated with an increase in alveolar 
filling, it is essential that a medium be used, such as Visciodol, which has 
little tendency to flow into the alveoli. 

Following bronchography an aerosol using a bronchodilator drug, such 
as Vaponefrin,’'" prior to postural drainage was studied to determine its 
effect on the elimination of bronchographic media. Postui-al drainage was 
routinely performed three times on the day of bronchography and again 
the following morning. Residual oil remaining in the lungs after 72 hours 
following bronchograms with Dionosil Oily was determined roentgeno- 
graphically by substituting iodinated peanut oil for the plain peanut oil 
in this medium. The use of the bronchodilator drugs after installations of 
Visciodol produce an 18 per cent reduction in the number of patients hav¬ 
ing significant amounts of residual oil in the lungs. The bronchodilator 

’Vnponefrin used in this study w.ns don.nted by the Vaponefrin Company. Unner Daibv 

Ponn<;vlv!\ii’in ^ i i t' ^ 
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drugs had a similar reducing effect on the residual oil following Dionosil 
Oily installations. Of further interest is the fact that the opaque oil re¬ 
maining in the lungs after Visciodol is less than the non-opaque oil fol¬ 
lowing bronchography with Dionosil Oily (Figure 3). 

PART II 

Interpretation of Bronchographic Lesions 
The fact that the findings on histological examination are not always 
consistent with the clinical opinion has necessitated a better method of 
clinico-pathologic correlation of areas with bronchial disease. Bronchi¬ 
ectasis has been studied previously by obtaining corrosion specimens; 
however, this prevents histological examination of the same areas. Others 
have studied bronchographic lesions by injecting the surgical specimen 
with opaque media and have taken roentgenograms of the injected speci¬ 
mens. This method allows the correlation of a bronchogram with the sur¬ 
gical specimen but it is often difficult to accurately localize a bronchial 
lesion for histological examination. If the surgical specimen is injected 
under controlled pressure with an opaque medium which solidifies during 
formalin fixation of the specimen, the segmental planes can then be dis¬ 
sected prior to roentgenographic study. The bronchus more nearly main¬ 
tains its original size so the roentgenograms can be correlated segment 
by segment with the bronchogram for accurate localization of bi'onchial 
lesions (Figure 4). A medium now used for injection studies of this type 



FIGURE 4A FIGURE 4B 


Figiac 4: Bronchog)am and Injected Singwal during fomialin fi'ca- 

each segment is injected with an opaque medium jg This allows locali- 

tion. The segments are then separated and a loentgenogr.^ anteiomedial basal ^eg- 

zation of bronchial defects for exmniination The 

ment (A) is compared with the lateral view of f the two illuAration'-. 

The numbers on the bronchial blanches correspond in each f_th^ identified. 

Only by this method could the location of such a defect be p 
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FIG. 5A 


Figure 5: Inspi¬ 
ration and Expi¬ 
ration Broncho- 
grams Showing 
Variation in Size 
of Saccular Tu¬ 
berculous Bron¬ 
chiectasis. Varia¬ 
tion in size of sac- 
cular bronchiec¬ 
tasis in the right 
upper lobe is seen 
on lateral bron- 
chogram in (A) 
inspiration and 
(B) expiration. A 
histological s e c - 
tion from the pos¬ 
terior segmental 
bronchi is seen in 
Figure 6. 


FIG. 5B 


FIGURE 6: His¬ 
tology of Saccu¬ 
lar Bronchiectasis 
lyii ich Changes 
in Size During 
Respiration. A 
thin layer of 
fibrous tissue and 
smooth muscle 
surrounds the di¬ 
lated bronchi. 
Blood vessels are 
surrounded by 
greater amount 
of fibrosis. No ac¬ 
tive inflammatory 
reaction is seen. 
Massen Stain, 4x. 
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IS made by mixing Lipiodol, egg yolk and acacia in appropriate amounts 
for the desired consistency. Studies of this nature increase the diagnostic 
potentialities of bronchial defects so adequate treatment can be made more 
effective. 

Normal variation in the caliber of the bronchi can be observed on bron- 
chograms taken during inspiration and expiration. Bronchi which show 
saccular dilatation (Figure 5) on inspiration but are markedly reduced 
in size during expiration usualb’^ show little or no evidence of inflammatory 



Figure 7: Outline of Dionchi in Aieas of B) onclucetasis on 

(A) Bronchiectasis in left lower lobe is seen on bionchogiam. A" of 

bronchiectatic bronchi still present on the 24-hour ^l-Hour B>on- 

poor bronchial deansing.-Fipnrc 5; «,«/ Lc/f (B) 

chial Outline. (A) Bronchogram left lower lobe shows normal ou • j,] sections 

Stgenogram in 24 hours shows outline of two basal segments. Histological 

of one of these bronchi are seen in Figuie 9. 
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reaction or fibrosis on histological examination (Figure 6). Bronchi which 
do not vary in size during the two phases of respiration more frequently 
show inflammatory changes or significant amounts of fibrous tissue in the 
bronchial wall. Roentgenograms are routinely taken in one view during 
the two respiratory phases in order to correlate these findings with histo¬ 
logical sections. 

Histological findings in early chronic bronchitis® consist of hypertrophy 
of the mucous-secreting elements which is corroborated by an excess of 



FIGURE 9A 


FIGURE 9B 



Fiffurc !): Histologii of Bronchus Showing 21-Hour Outline. The basal bronchus out- 
hnod on the 24-hwr roentgenogram in Figure SB shows numerous goblet cells in the 

^ScXr n^ucL'^TGTxr"" ^-^^ic acid-Sc"hiff sjin'is mire 
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FIG. lOB 





1 


Figure 10: Brou- 
c ho graphic 
Changes in Early 
Chronic Bronchi¬ 
tis. (A) Wavy 
outlines of lingu¬ 
lar bronchi; (B) 
Rippled appear¬ 
ance of the right 
upper lobe bronchi 
and (C) Trans¬ 
verse striations 
in the right middle 
lobe and basal 
segmental b r o n- 


, chi. 


FIG. IOC 
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mucus in the air passages. These changes consist of an increase in the 
number of goblet cells in the epithelial surface and hypertrophy of the 
mucous glands with marked dilatation of their ducts. When an excess of 
mucus is present in the bronchi, the cilia exert little more than a churning 
action" on the mucus which steadily accumulates in the lungs requiring 
cough for evacuation. The resistance-lowering action of mucus together 
with purulent bronchiolitis and its sequela lead to progressive oblitera¬ 
tion of pulmonary tissue thus setting the stage for production of emphy¬ 
sema.® In order to treat chronic bronchitis and prevent the progressive 
changes in the lungs, a definite diagnosis must be made in the early stage 
of this disease. • 

Outlines of the bronchial tree with bronchographic medium as seen 
on a subsequent roentgenogram (Figure 7) have been observed in the 
areas of bronchiectasis since the early days of bronchography. This has 
been attributed to a poor cleansing mfechanism of the diseased bronchi. 
In chronic bronchitis one of the earliest changes which occurs in the bron¬ 
chus is an impaired cleansing ability. This is apparent in a bronchus 
which appears normal on the bronchograih' (Figure 5) but remains out¬ 
lined on a roentgenogram in 24 hours. The only changes on histological 
examination of this bronchus (Figure 9) is an increase in goblet cells 
in the epithelium and a few inflammatory cells in the submucosa. A roent¬ 
genogram taken 24 hours after bronchography is extremely valuable to 
observe this cleansing mechanism. When bronchial outlines are observed, 
a closer examination of the bronchogram will frequently reveal less ob¬ 
vious structural changes in the walls of these bronchi. 

In 1949 DiRienzo*^ and in 1953 Simon and Galbraith" have described 



FIGURE 11; Transverse StriaUons of Bronchial Ulncosa In Chronic Bronchitis. Lonci- 
tudinnl histological section (H&E Stain) of a bronchus shows transverse striatFons 
of the bronchial mucosa. Presence of inflammatory cells in the subnmFoL are con- 

L;fn"mafbu\t\^r/;Voothprojections sometimes con- 
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bionchographic findings in patients having chronic bronciiitis. 
i! 4 . permits a more detailed study of these lesions so 

that a diagnosis can be made before more advanced changes occur. Bron- 
chographic changes in early chronic bronchitis maj" consist either of ivavy 



FIGURE 12A FIGURE 12B 


Figure 12: B: onchog: aph-ic Changes m Chiomc Bioncintis P)oducing Dtio ticnla. (A) 
Bionchial divezticulae seen in patients with chionic bionchitis may pjesent a “saw¬ 
toothed” appearance, oi (B) they may be so nmneious that they pioduce "featherinp” 
of the bionchial outline. 



ddatatton. Hypertrophy of the mucous glands is evident. 
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Figure H; Broiic/iog) ap/iic Changes in Advanced Chronic Bronchitis. (A) Cylindrical 
broiicliiolectasis is evident in the right upper lobe when dilated bronchi approach the 
lung periphery: (R) Cystic bronchiolectasis is present in the left anterior segment; 

(C) Cylindrical and cystic bronchiectasis is present in a right upper lobe bronchus; 

(D) Diverticula are seen in a right upper lobe bronchus; (B) Areas of constriction 
and dilatation are seen in the right basal segments of a patient with secondary em¬ 
physema, and (F) "Pipe-steni” defomrity of a right basal segmental bronchus is 
characterired by very little diminution in size of the bronchus. 
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outlines of the bronchi showing alternate areas of dilatation and constric¬ 
tion or of a rippled appearance (Figure 10). These areas of constriction 
and dilatation may vary in length and diameter. When the interval be¬ 
tween them is small, transverse striations in the bronchial mucosa are 
prominent (Figures 10 and 11). 

Associated with chronic bronchitis, one will occasionally notice small 
divezTicula along the surface of the larger bronchi measuring up to three 
millimeters in diameter. These diverticula may be few or numerous. They 
may have the appearance of feathering along the edge of the bronchial wall 
or may have a saw-toothed appearance (Figure 12). Bronchial diverticu- 
losis was first described by Morlock and Pinchin^® in 1933, but it was 
not until 1953 that Dupi'ez and Mampuys^^ showed that these diverticula 
were dilated ducts of the bronchial mucous glands (Figure 13). Irregu¬ 
larity of the transverse striations will occasionally show filling defects 
which simulate diverticula in the bronchogram. 

Bronchographic lesions become more prominent (Figure 14) in later 
stages of chronic bronchitis. Bronchioles in the periphery of the lung 



figure 15: Bronchographic P* changes 

An acute ^vhich simulate bronchiectasis. Histolop.cal 

‘"Sn’^orLeTsterlof S is seen in Figure 16. 
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may become dilated and show cylindrical or cystic bronchiolectasis. Me¬ 
dium sized bronchi may also show similar cylindrical and cystic dilata¬ 
tions. Cystic dilatations are due to destruction of the wall by localized 
areas of acute inflammation. Diverticula may appear along the walls 
of the medium sized bronchi. After the clinical symptoms of emphysema 
begin to appear, the basal bronchi may show areas having marked con¬ 
striction of the lumen with distal dilatations or they may extend some dis¬ 
tance without variation in the caliber of the lumen. 

Bronchitis following an acute respiratory infection may produce such 
severe changes that a diagnosis of bronchiectasis is frequently made. This 
change was demonstrated by Blades^- in patients with so-called atypical 
pneumonia. More often this is seen in patients with chronic bronchitis due 
to superimposed acute infection (Figure 15)- On histological examination 
the bronchi show acute suppurative bronchitis (Figure 16). Broncho- 
graphic changes in acute bronchitis may be differentiated from those seen 
in true bronchiectasis by their symmetrical areas of dilatation and con¬ 
striction, by relatively slight variation in the diameter of the bronchi and 
frequently by changes in other bronchi consistent with chronic bronchitis. 
Bronchial deformity produced primarily by atelectasis gives a similar 
appearance except the lumen decreases in diameter more rapidly due to 
relaxation and relative shortening of the bronchus. The nature of sputum 



FIGURE 16A 


FIGURE 16B 


/•ifffu-c 16; Hisfologj, of Acute BronchHis. Histological section of the posterior basal 
bronchus of the left lower lobe seen in Figure 15 shows acute suppurative bronchitis 
without fibrosis. (A) Acute and chronic inflammatory cells are seen in the bronchial 

rnI ^ The epithelial layer is in- 

filtiated with similar inflammatory cells. The smooth muscle fibers are separated bv 
edema. There is no evidence of fibrosis or destruction of the bronchial wall to sug¬ 
gest bronchiectasis. *=■ 
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and the bronchoscopic findings are often helpful in differentiating these 
bronchial lesions. 

A poor prognosis can be anticipated if we attempt to cure patients with 
chronic bronchitis by surgical excision of the more involved areas, un¬ 
less we use intensive medical therapy during the immediate preoperative 
and postoperative periods. Following surgery these patients must con¬ 
tinue indefinitely under good medical management. Some patients who 
receive adequate medical treatment may not require surgery (Figure 17). 
It is imperative that a bronchogram be inspected closely especially to ob¬ 
serve the less obvious changes which are consistent with chronic bron¬ 
chitis prior to surgical treatment. 


CONCLUSIONS 

1. Since all bronchographic media remaining in the alveoli may pro¬ 
duce foreign body reaction, it is recommended that a technique of bron¬ 
chography and a type of bronchographic medium be used in which alveolar 
filling is not seen. There is less alveolar retention after Visciodol than after 
other bronchographic media. 

2. The technique of selective bronchography using the Metras catheters 
is of value when there is insufficient outlining of a particular segment dur¬ 
ing a previous bronchographic examination. Routine bronchography in 
selected cases using an appropriate Metras catheter prevents the neces¬ 
sity of repeated bronchograms. 

3. A method for correlating bronchiographic defects with their histo- 



FIGURE 17A 


FIGURE 17B 


Fignrc 17: «/ f "f pS™f'Sh “Sui" 

the bronchial oiitlines in the --/treatment remltcil in reversal of the-e 

ifl rSSt'o'ncho.ram three iveehs later. 
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logical appearance has been described. We believe that this study will 
increase our knowledge of the significance of these defects. 

4. A roentgenogram made 24 hours after bronchography should become 
a part of the routine bronchographic pmcedure so that our attention can 
be directed to less obviously involved areas of bronchial disease. Roentgen¬ 
ologists should be encouraged to include this in the total cost of the bron- 
chogram. 

5. Bronchography using Visciodol has made possible a more detailed 
study of bronchial defects. Bronchographic findings in acute as well as 
various stages of chronic bronchitis are described. In order to give proper 
treatment to patients with acute or chronic bronchitis, these less obvious 
lesions must be recognized on bronchography. 

RESUMEN 

1. Puesto que todos los medios de contraste para broncografia producen 
reaccion de cuerpo extrano cuando permanecen en los alveolos, se recomi- 
enda que se adopte una tecnica de broncografia con un medio que no 
permita el llenado alveolar. Hay menos retencion alveolar despues de usar 
Visciodol que despues de otros medios. 

2. La tecnica de la broncografia selectiva con las sondas de Metras es 
de valor cuando hay insuficiente delimitacion de algun segmento en par¬ 
ticular segun se haya visto en broncografia previa. La broncografia de 
rutina en casos adecuados usando una sonda de Metras evita la necesidad 
de repetir los broncogramas. 

3. Se describe un metodo para correlacionar los defectos broncograficos 
con su apariencia histoldgica. Creemos que este estudio aumentara nuestro 
conocimiento de la significacion de estos defectos. 

4. Un roentgenograma hecho 24 horas despues de broncografia debe 
formar parte del procedimiento broncografico de modo que nuestra atencion 
se enfoque a las areas menos comprometidas por la enfermedad bronquial. 
Los radiologos deben animarse a incluir esto en el costo total del bronco- 
grama. 

5. La broncografia con Visciodol hace posible un estudio mas detallado 
de los defectos bronquiales, Se describen los hallazgos broncogi'aficos en 
casos agudos o de bronquitis crdnica. Para dar tratamiento adecuado a los 
enfermos con bronquitis aguda estas lesiones menos aparentes deben ser 
reconocidas por la broncografia. 

RESUME 

1. Puisque tous les produits utilises pour la bronchogi-aphie qui stagnant 
dans les alveoles peuvent se comporter comme des corps etrangers, les 
auteurs recommandent d’employer une technique de bronchogi-aphie et un 
type de produit avec lesquels on ne voie pas le remplissage alveolaire. La 
retention alveolaire est moindre apres usage de “Visciodol” qu’apres tout 
autre produit a usage bronchographique. 

2. La technique de bronchographie selective utilisant les catheters de 
Metras est de grande val eur quand le dessin d’un segment particulier s’est 
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montre insuffisant au cours d’un examen bronchographique preliminaire. 
Une bronchographie de routine, dans des cas choisis, utilisant le catheter 
de Meti as, evite la necessite de bronchograninies repetes. 

3. Les auteurs decrivent une methode qui met en paralleJe les altera¬ 
tions bronchographiques a leur traduction histologique. Ils pensent que 
cette etude augmentera nos connais sances sur la signification de ces al¬ 
terations. 

4. Un cliche radiologique 24 heures apres la bronchographie devrait 
faire partie de la technique bronchographique de routine, de telle sortc 
que I’attention puisse etre dirigee sur des zones bronchiques dont I’atteinte 
est moins evidente, Les radiologistes devraient etre encourages a faire 
entrer cet examen dans le montant des frais de la bronchographie. 

5. La bronchographie utilisant le visciodol a rendu possible une etude 
plus detaillee des alterations bronchiques. Les auteurs rapportent leurs 
constatations bronchographiques dans les bronchites aigues et dans les 
ditferents stades des bronchites chroniques. Pour trailer comme il con- 
vient les malades attaints de bronchite chronique ou aigue, il est necessaire 
de reconnaitre sur la bronchographie des alterations qui apparaissent de 
fagon moins evidente. 
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Bronchography: Summary of a World-Wide Survey 
Report of Committee on Broncho-Esophagology 

The introduction of contrast media into the bronchial tree for diag’nostic 
purposes was first performed by Sicard and Forestier^ in 1922, Since 
then bronchography has been used throughout the world and is univer¬ 
sally recognized as a valuable aid in the diagnosis of bronchopulmonary 
disease. Bronchograms are made by many physicians with very different 
professional backgrounds: radiologists, otolaryngologists, thoracic sur¬ 
geons, specialists in pulmonary disease—all are involved in the making of 
roentgenograms of the bronchial ti’ee. The committee on Broncho-esoph- 
agology of the American College of Chest Physicians felt that it would 
be worth while to make a survey of bi'onchography as it is used today. 
We were interested in types of media, technics, anesthesia, indications and 
contraindications, complications and fatalities. We were interested also 
in the problem of bronchography in children. 

With these thoughts in mind, questionnaires were prepared and sent to 
60 physicians who are interested in bronchography. Twenty radiologists, 
20 otolaryngologists and broncho-esophagologists and 20 thoracic sux’geons 
were chosen. The majority of these men practice their specialty in various 
parts of the United States. However, several Canadians were included, 
eight men from Europe, two from South America and one from Japan. 
The results of this survey have been recorded and will be presented herein. 

Findings 

Replies were received from 57 of the 60 men to whom questionnaires 
had been sent. In some instances, the recipient of the questionnaire passed 
it on to one of his colleagues in related fields who usually did the work. 
Thus, final replies were obtained from 22 radiologists, 21 thoracic surgeons 
and 14 laryngologists and bronchoscopists. In some areas bronchography 
was a co-operative venture between a radiologist on one hand and a thoracic 
specialist or otolaryngologist on the other. This was very often true in 
children in whom anesthesia was required, and the contrast medium was 
instilled through a bronchoscope or an endoti’acheal tube. If both bron¬ 
choscopy and bronchography were indicated, 25 specialists indicated that 
they performed both procedures on the same day with the same anesthesia, 
while 28 others almost always made a sepaz'ate procedure of bronchography. 

In preparation for bronchography, postural drainage was employed by 
more than half of the participants but was almost routine after the pro¬ 
cedure. Aerosol bronchodilators were administered just before bronchog¬ 
raphy at times, and occasional!}' aerosol detergent preparations were used. 
Sedative medications of the barbitux-ate type were given to patients by 
41 men, and 25 used ati-opine x'outinely for premedication. The use of 
opiate dei-ivatives such as morphine, codeine, demerol and even heroin was 
advocated by S5 of the pai'ticipants but was sharply criticized by many 
men. Nine thoracic surgeons gave drugs of the antihistaminic group prior 
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The technic of instilling the contrast medium varied greatly but the 
great majority of men expressed a preference for the catheter method 
^^ways, a No. 14 catheter was passed through one of the nostrils 
and then pided into the trachea. Ten of the 57 ^peciahste .m lreft 
supraglottic instillation, and one surgeon instills the medium into the 
hypopharynx through a nasal catheter. The transtracheal technic is em¬ 
ployed by only three of our correspondents. Although this method has 
enjoyed considerable favor in Great Britain, it has been virtually aban¬ 
doned by specialists in the United States because of the occasional compli¬ 
cation that follows insertion of the needle through the tracheal wall. 


The choice of contrast media was of special interest (Table 11). Many 
of the men used one agent exclusively and were most emphatic in their 
preference. However, others used two or more preparations, and it %vas 
evident that they are still searching for the ideal substance for bronchog¬ 
raphy. A small but determined group of investigators employed an 
iodized oil thickened with sulfanilamide. They pointed out that alveolar 
filling is rare with thick Lipiodol but they do admit that the procedure is 
very time consuming. Oily Dionosil (propyliodone) is certainly the favorite 
preparation at the present time. The enthusiasm for aqueous dionosil 
seems to be waning, partly because the material is irritating and partly 
because of unfavorable reactions and even fatalities. In dionosil the 
iodine is in organic combination and there is no risk of iodism. Propyl¬ 
iodone (Cilag) is very similar to dionosil and appears to be a satisfactory 
medium, according to Swiss authorities. Umbradil viscous B is rarely used. 


TABLE I 

LOCAL ANESTHETIC AGENT USED FOR BRONCHOGRAPHY (57 REPLIES)* 

Drug 

Participants, Number 

Tetracaine hydrochloride (pontocaine) 

31 

Cocaine 

28 

Lidocaine hydrochloride (xylocaine) 

8 

Hexylcaine hydrochloride (cyclaine) 

7 

Forrester’s solution 

2 

Others 

4 


♦Several participants listed t%vo or more agents. 
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TABLE II 

CONTRAST MEDIA USED FOR BRONCHOGRAPHY (57 REPLIES)* 

Medium 

Participants, Number 

Oily dionosil 

29 

Aqueous dionosil 

18 

Lipiodol 

15 

lodochloral 

14 

Lipiodol with sulfanilamide 

3 

Propyliodone (cilag) 

1 

Umbradil 

1 

Maljodal (Japanese) 

1 


"Several participants used two or more media. 


The quantities of media used for bilateral bronchograms varied greatly. 
Forty-nine of the participants provided satisfactory replies to this ques¬ 
tion (Table III). It seemed obvious that a larger quantity -was needed 
when oily Dionosil was used, but the larger amount was apparently well 
tolerated. 

Only seven of the 57 participants stated that complete bronchography 
was not routine. Forty-four made bilateral bronchograms on the same 
day with the same anesthesia, while 13 specified that each side of the 
bronchial tree was filled separately on different days. Of the 50 physicians 
who answered the question regarding fluoroscopy 34 instilled the contrast 
medium with fluoroscopic guidance, while 16 did not use the fluoroscope. 

The majority of bronchographers instilled media into the right side of 
the bronchial tree first and obtained films made in the anteroposterior, 
right posterior oblique and right lateral projections (Table IV). Then, 
either immediately or at a subsequent session, the left side was filled and 
anteroposterior and left posterior oblique views were made. A few men 
filled both sides of the bronchial tree before taking films and were content 
with anteroposterior and both oblique projections. In the majority of 
instances, four to six films (14 by 17 inches) were employed. Very few 
made stereoscopic films. 

Spot films were used routinely by 12 correspondents, while others made 
spot films occasionally. The Metras catheters with the curved tip are 
particularly useful for selective bronchography. These were used to good 


TABLE III 

MEDIA FOR BILATERAL BRONCHOGRAPHY (49 REPLIES)* 

Amount of Conti'ast Media, 

Cubic Centimeteis 

Participants, Number 

Less than 20 

4 

20 to 25 

13 

30 (about) 

17 

40 (about) 

15 


‘Eight participants did not answer this question. 
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TABLE IV 

DATA ON ROENTGENOGRAPHY (5 

7 REPLIES) 


View 

Number 
of Films 

Number 

Who Used 

Posteroanterior and both obliques 

3 

2 

Posteroanterior, right lateral, 
both obliques 

4 to 8 

43 

Posteroanterior, right lateral, 
both obliques, plus spot films 

8 or more 

12 


advantage by several European and Canadian bronchographers. The 
majority, however, relied on various posturing technics in order to map 
out the various segments of the lung. The x-ray tilt table was rather use¬ 
ful for placing the patient in a variety of positions during and after instil¬ 
lation of medium. Most men agreed that accurate timing was desirable 
for optimal filling of the bronchial tree, while others relied on fluoroscopic 
control. Individual technics varied tremendously, and yet it was obvious 
that all of the correspondents were capable of obtaining satisfactory 


bronchograms. 

All physicians who replied agreed that the demonstration and localiza¬ 
tion of bronchiectasis were by far the most important indication for lung 
mapping (Table V). There was considerable difference of opinion about 
the value of bronchograms in the diagnosis of bronchial tumors; the 
radiologists were rather enthusiastic about the method, while many of 
the broncho-esophagologists and surgeons felt that bronchograms veie 
neither necessary nor desirable. A similar disagreement was evident 
regarding the value of bronchograms in tuberculosis. Many felt that 
^aSopaqL material should be instilled only if there -'as a strong clini al 
i- u accoiTipanied tubei’culosis. It ^^as in* 

sugges ion a i , .y^as seldom employed for the diagno- 

teresting to no often in the evaluation of hemopty¬ 

sis of lung abscess but it was useci veiy uxtci 


USE OF BRONCHOGRAPHY: 


TABLE V 

INDICATIONS AND 
(57 REPLIES)_ 


CONTRAINDICATIONS 

Participants 


Condition 

Indicating Use 

Participants 
Who Agreed 

Bronchiectasis 

57 

Indeterminate hemoptysis 

50 _ 

43 

Bronchostenosis _ 

Bronchial tumors 

38 

“Middle-lobe syndrome 

Chronic cough _ 

Tuberculosis_ 

Abscess of lung 

23 

~ 17 

4 


Condition Contra- 
indicati ng Use 

Iodine-sensitivity 
(history)_ 

Recent pneumonitis 

Heart disease 


Asthma_ 

Emphys ema 
Trauma (acute) 
Tuberculosis (active) 
Advancing age 


Who 

Agreed 

30 

~2C 

18 

~18 
~ IG 
14 

12 ~ 

ur” 
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sis of obscure origin. It was not used too frequently for the study of 
chronic coughs. 

The principal contraindications to bronchography ai*e listed in Table V. 
The committee was surprised that a greater number of physicians did not 
fear the introduction of opaque material in patients having diseases such 
as asthma, emphysema and heart disease, and in older people. A few who 
answered still feel that bronchography is hazardous in pulmonary tuber¬ 
culosis, and a number of instances were cited in which dissemination of 
tuberculosis had resulted. Many feel that the I'isk of iodine sensitivity 
is greatly reduced if dionosil is used instead of iodized oil. 

All participants described some complications but considered them rai'e 
(Table VI). Some of the untowai’d effects could be attributed to obstruc¬ 
tion of the bronchi by the contrast material. Others wei*e thought to be 
manifestations of iodine sensitivity. Four men use a skin test to check 
for iodine sensitivity, while two others give iodine orally for the same 
reason. All agreed that iodized oil in the stomach was the principal source 
of iodine reaction. Three men I'outinely lavaged the stomach, while one 
authority gave a cornstarch preparation following bronchography to ab¬ 
sorb the iodine. Granuloma of the lung in resected specimens was de¬ 
scribed by 10 of our correspondents. It was noted after oily preparations 
were used but less frequently with aqueous preparations having a car- 
boxymethyl cellulose base. The granulomatous reaction occurred espe¬ 
cially after massive bronchial and ah'eolar filling. Several authorities 
still recommend that pulmonary resection be deferred for 3 to 4 weeks 
after a bronchogram has been made. 

Seventeen fatalities were reported in connection with the making of 
bronchograms. Eight of these occurred after administration of local 
anesthetics but before any contrast medium was instilled. In the other 
nine, however, death occurred after the contrast substance was introduced 



TABLE VI 

COMPLICATIONS OF BRONCHOGRAPHY 

(57 REPLIES)=‘t 

Complication Number "Who Had Encountered 


Fever 

29 


Skin lesions 

22 


Facial edema 

19 


Asthma 

19 


Pneumonitis 

16 


Parotitis 

15 


Granuloma (removed specimens) 

10 


Pneumothorax 

5 


Dissemination of tuberculosis 

4 


Atelectasis 

3 

*Reactions to local anesthesia excluded. 

tincidenco of complications estimated from 0.5 to 2 per cent. 
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(Table VII), It is estimated that the combined experience of onr 57 
collaborators probably represents a total of some 50,000 to 100,000 bron- 
chograms. Hence, the mortality rate is very low, but bronchography is 
not without risk. 

Pait of oui questionnaire was devoted to the problems of bronchography 
in children. Forty-eight of the 57 men reported experience with children 
(Table VIII). In small children general anesthesia was almost universally 
employed, A few authorities felt that satisfactory bronchograms could 
be obtained with local anesthesia or even no anesthesia. Ether was the 
agent of choice and was considered safest. Eleven men used pentothal 


DATA 

TABLE VII 

CONCERNING NINE FATALITIES OWING TO BRONCHOGRAPHY* 

Case 

Age Group 

Contrast Medium 

Cause of Death 

1 

Child 

Aqueous dionosil 

Anoxia; cystic lung disease 

2 


Lipiodol 

Anoxia; mucoviscidosis 

3 

Adult 

Oily dionosil 

Anoxia; bronchospasm 

4 

Adult 

Oily dionosil 

Anoxia; emphysema 
(excess sedation) 

5 

Adult 

Aqueous dionosil 

Anoxia; emphysema 

6 

Adult 

Oily dionosil 

Anoxia; bronchospasm 
(bronchiogenic cancer) 

7 

Adult 

Lipiodol 

Iodine sensitivity, wth 
bullous skin lesions 

8 

Adult 

lodochloral 

Dissemination of 
tuberculosis 

9 

Adult 

Oily dionosil 

Cardiac arrest 

♦Combined experience 

of all 57 physicians who 

replied. 


TABLE VIII 

BRONCHOGRAPHY IN CHILDREN 

(48 REPLIES)* 


Anesthesia: Type, Agent, Route 

Participants, Number 


Anesthesia: 
Local 


Local with tribromoethanol 
(avertin) giv en rectally 

Ether____ 

Thiopental sodium (pentothal) 
given intravenously 

Nitrous oxide 


Method or route of introduction 
Bronchoscope 
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sodium intravenously and most of these used a technic employing both an 
intratracheal tube and a catheter. Avertin, given rectally, and nitrous 
oxide were used rarely. The medium was instilled via a catheter by 31 
men, via the bronchoscope by 11, through an endotracheal tube by six, and 
by injection through the anterior wall of the trachea by two participants. 
The same types of media were used for children, but about half of the 
quantity used for adults was instilled. Indications for bronchography are 
much the same in children and adults, but the method can be used for the 
diagnosis of cystic disease of the lung, tracheo-esophageal fistula, congen¬ 
ital anomalies and also for the pulmonary manifestations of fibrocystic 
disease of the pancreas. 

Contraindications to bronchography in children are similar to those in 
adults. However, certain hazards in the performance of bronchography 
in infants and children must be borne in mind. In addition to the risks 
of general anesthesia, the possibility of laryngeal edema also must be 
considered. Furthermore, the presence of large amounts of contrast media 
in the bronchial tree may produce asphyxia and in some instances has 
been responsible for death. 

In general, the majority of men were of the opinion that bronchography 
in children was reliable. However, 12 of them felt that interpretation 
of the bronchograms in children was difficult and that it often was not 
easy to interpret the extent of the disease. Some of the thoracic surgeons 
were particularly concerned about the reliability of bronchography in 
children. 

All of the participants were asked whether bronchography was being 
employed to a greater or lesser extent in their practice. About two thirds 
of those who answered the question felt that bronchography was being 
used with increased frequency. Although less bronchiectasis was en¬ 
countered, the procedure was used oftener for investigation of hemoptysis, 
bronchostenosis and chronic cough than for bronchial tumors and tuber¬ 
culosis. In evaluation of bronchial obstruction and cavitation, tomography 
is replacing bronchography as a radiographic technic. 

Comment 

The Committee on Broncho-esophagology realizes that the participants 
in this questionnaire were a selected group and that, therefore, the opinions 
expressed may not be representative. Nevertheless, many of the men who 
were contacted are considered authorities on bronchography and many of 
them have published articles on this method of examination. As previously 
stated, it has been estimated that the combined experience of the group 
would probably total between 50,000 and 100,000 bronchographic examina¬ 
tions. The committee is very grateful to the participants for the fine co¬ 
operation shown in this project. In addition to completing the question¬ 
naire, a number of the men wrote lengthy letters with discussions of 
various points, and a number sent reprints which reflected their experience. 
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CONCLUSIONS 

ol the Committee on 

noetic ai^I consider bronchography to be an important diag- 

Drtri '• should be done by physicians with training 

not willing to take the time to do it well. It should 

not be delegated to the Inexperienced intern or resident. Too often bron- 
c ograp y is treated as a “stepchild.” If bronchography is worth doing 
at all, it should be done well. 

^ No longer do we think of bronchography as merely a means of con¬ 
firming a diagnosis of bronchiectasis already suspected or as a roent- 
genoscopic demonstration of an obstruction already seen through the 
bronchoscope. Today the thoracic surgeon requests precise information 
as to the segments involved in bronchiectasis of tuberculosis, and above 
all he wants to know which bronchi are normal. In segmental resection 
of the lung the results may be disastrous if this information is not avail¬ 
able to the surgeon. Thus complete bilateral bronchography is essential. 

Even the most experienced bronchographer does not claim more than 
90 per cent success in obtaining adequate bronchograms, and in less ca¬ 
pable hands the number of poor bronchograms is considerable. Hence, 
it is obvious that there is plenty of room for improvement in the technic 
of bronchography. Good anesthesia is essential but the agent must be 
administered within the limits of safety. We are still searching for the 
perfect contrast medium and present technics can certainly be improved. 
Bronchography in children deserves particular attention, both with respect 
to selection of patients and to performance of the procedure. Of prime im¬ 
portance is the maintenance of an airway for the administration of oxy¬ 
gen. At present it would seem that both an intratracheal tube and a 
catheter should be passed into the trachea so that oxygen can be given 
before, during and after the instillation of the contrast substance. 

Interpretation of bronchograms requires a thorough knowledge of 
bronchial anatomy and the common bronchial variations. Considerable 
experience is essential for the reading of bronchograms, and interpre¬ 
tation should be correlated with the clinical problem as well as other 
roentgenographic studies of the thorax. Bronchospasm, retained secre¬ 
tions and recent pneumonitis or atelectasis may profoundly alter the 
bronchographic pattern. Too often an opinion is expressed on an inad¬ 
equate bronchogram. 

Much remains to be learned about the physiology of the bronchial tree. 
A good deal of information can be obtained by motion pictures of the 
fluoroscopic image of the bronchial tree filled with contrast medium. Up 
to the time of this report such technics have been impractical because of 
the radiation hazard. It is hoped that with improvements in image- 
amplifier equipment, the bronchial tree can be studied in action. Hence, 
it is possible that bronchography will make a contribution to our know- 
edge of pulmonary physiology as it already has to bronchial .npatomy. 
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Discussion 

SHELDON E. DOMM, M.D., F.C.C.P. 
Knoxville, Tennessee 


Of the many points raised by these two excellent papers there should 
be no question regarding one statement from the first presentation, “All 
of the men who participated in this questionnaire agree that bronchog¬ 
raphy is an important diagnostic aid and that it certainly should not be 
treated as a stepchild.” It is refreshing to hear this after reading a recent 
paper from which one gets the impression that at one institution broncho- 
grams apparently are made and intei'preted by the junior residents. 

The Committee on Bronchoesophagology of the College is to be com¬ 
mended for making this timely survey of bronchography. And the Pro¬ 
gram Committee deserves ci'edit for including this subject on the program, 
and for selecting Dr. Rayl and Dr. Smith to give the findings of the exten¬ 
sive and dedicated studies they and their associates are making at Oteen. 

I am sure all of us in this room who are doing bronchography could 
take issue with many of the details presented by the two essayists. It is 
well, however, to repeat the wise observation of Dr. Olsen that “individual 
techniques vary tremendously, yet it is obvious that all the correspondents 
are capable of obtaining satisfactory bronchograms.” 

In this connection it might be mentioned that there is a tendency toward 
oversimplification inherent in the questionnaire approach. This is shown 
by the fact that a number of the men w-rote lengthy letters in addition to 
completing the questionnaire, and also by the fact that in many of the 
categories some men listed more than one technique or material. 

Nevertheless a sufficient number of conti'oversial points remain to pro¬ 
vide heated argument on every one of the 18 questions. For example only 
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postural drainage in preparation for bronchog- 
hnw ^ should be routine. The questionnaire did not make clear 

hrZnhn^^ diagnostic (and possibly therapeutic) 

nchoscopy some days or weeks prior to bronchography. We believe 
this should be routine with few exceptions. 

I was interested to see that the majority fill the right side first, presum- 
a y regardless of the location of the lesion. This habit seems no more 
logical than the practice of one man I know who always fills the left side 
first simply because it is harder to fill. We believe the more involved side 
should be mapped first so that a true lateral film, certainly the most 
valuable view for the surgeon, can be obtained. 

The alleged disagreement regarding the value of bronchograph}' in 
tuberculosis may simply reflect Dr. Olsen’s observation that “our corre¬ 
spondents ai’e not working much with T.B.” It is my understanding that 
preoperative bronchography is routine in most tuberculosis centers at the 
present time, and my opinion that it should be. 


I was glad to see waning enthusiasm for aqueous Dionosil, and equally 
glad to note that Oily Dionosil is the favorite preparation at this time. 
In this connection Dr. Rayl’s experiment showing retention of the peanut 
oil in spite of the disappearance of the radiopaque propyliodone is of great 
interest from the pathological point of view. The experience of most men, 
however, seems to be that Dionosil Oily does not foul up one's subsequent 
x-ray series by virtue of alveolar retention insofar as x-ray interpretation 
is concerned. This is the crux of the Dionosil-Visciodol controversy. One 
notes that Dr. Rayl reports an 18 per cent I’eduction in the per cent of 
objectionable alveolar retention following Visciodol instillation, by the 
use of Vaponephrin bronchodilatation. This gives a figure of 6 per cent 
retention as compared to an earlier estimate of 15 per cent (without 
Vaponephrin). These figures, reflecting our experience, seem unaccept¬ 
ably high. We would not use Visciodol in a case in which alveolar retention 
of radiopaque medium must be avoided. 

Dr. Rayl and Dr. Smith have made a nice contribution in the develop¬ 
ment of a technique of injecting surgical specimens with an opaque medium 
which solidifies. They should be commended also for stressing the impor¬ 
tance of bronchitis in any consideration of bronchography and bronchi¬ 
ectasis; this is a most neglected and most important subject. We also 
believe in the value of a routine x-ray film a day or two following bron¬ 
chography, having made some interesting diagnoses by this simple device. 

Not knowing whether Dr. Henry Houghton of South Africa had been 
polled by Dr. Olsen I wrote to Dr. Houghton who, as you know, reported 
in 1953 a series of 7,000 bronchograms using Lipiodol thickened with 
Sulfanilamide, inquiring whether he is still enthusiastic regarding its use. 
Dr. Rayl will be encouraged to know that the “small but determined g’roup 
of Visciodol advocates referred to by Dr. Olsen still has a champion in 
Dr. Houghton who is “well satisfied with Visciodol. 

Sheldon E, Domm, M.D. 



A Preliminary Report on the Safety and Therapeutic 
Activity of a Salizid INH Derivative 

W. E. ROYE, M.D., P.C.C.P. and G. E. EWART, M.D. 

Richmond, Virginia 

Although the development of INH greatly advanced the chemotherapy 
of pulmonary tuberculosis, there are many cases that still cannot be con¬ 
trolled adequately. As a consequence there is a continued search for agents 
which might provide greater inhibition of the tubercle bacillus with even 
less toxicity for man. Among the newer of the hydrazine derivatives is 
salicylidene hydrazine (Salizid® Nepera). This report covers our pre¬ 
liminary investigation of the toxicity, and the therapeutic activity of this 
compound. 

Salizid is obtained from the interaction of the isonicotinic acid hydrazide 
and salicylaldehyde. It is sparingly soluble in the ordinary solvents and 
does not lose its inhibitory activity against myobacterium upon autoclaving 
for two hours at 20 pounds pressure. The difference in chemical structure 
between INH and Salazid is shown in Figure 1. 
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INH Salizid 

FIGURE 1 

Hart^ et al first reported that Salizid was strongly inhibitory against 
HmR' in vitro. Resistant H^tR. cultures were found to die out in a few 
passages and organisms resistant to several other antituberculosis com¬ 
pounds were found, in vitro, to be sensitive to this compound. Steen- 
ken- et al, however, found that Salizid retained only a slight degree of 
inhibitory activity against the resistant H^R. strain. This in vitro find¬ 
ing was substantiated by animal studies as only a few of the guinea pigs 
inoculated with INH resistant strain responded better to Salizid than to 
INH and other INH derivatives. Both of these authors suggested that 
Salizid merited thorough clinical study, particularly in INH sensitive dis¬ 
ease. 

In early clinical trials, McCormick^ et al reported that Salizid was well 
tolerated in large doses and that a majority of the patients who develop 
peripheral neuritis as a result of INH therapy may be treated safely with 
this agent. The response in 50 original treatment patients was prompt 
and excellent in 41, delayed, but good in four, sjTnptomatic improvement 

From the Medical Service, Veterans Administration Hospital. 
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with only slight roentgenographic improvement in two, and three deaths. 
Ewart and Wingo^ also reported that this compound was safe in doses 
of at least 1200 mgm. per day. These investigators found that INH re¬ 
sistant cases at 800 mgm. per day were not benefited by larger doses of 
Salizid. Recently, Nagleys reported that Salizid was an excellent and 
safe agent for the treatment of pulmonary tuberculosis and that in human 
beings, resistance was not built up as quickly to Salizid as to INH. 

In our preliminary investigations, in 18 tuberculous men we attempted 
to determine the toxicity of this compound and its therapeutic value in; 
a) cases of peripheralneuritis, b) SM-PAS failures, c) seriously ill cases 
of pulmonary tuberculosis, d) INH resistant cases. 

1) Toxicity Evaluation .—This part of our evaluation was carried out 
in seven colored men 25 to 65 years of age. All of these had a history of 
multiple admissions for chronic, far advanced active pulmonary tuber¬ 
culosis. All had failed to respond to SM-PAS therapy, and had shown all 
clinical and laboratory evidence of being resistant to INH. Salizid was 
given for a minimal period of eight months and a maximum of 22 months. 
The average dosage received by this group is summarized as follows; 

4 months on 400 mgms. a day 

5 months on 800 mgms. a day 

6 months on 1200 mgms. a day 

and in addition two other patients received 1600 mgm. daily for 10 months. 
All were studied for possible neurotoxicity and hepatoxicity; 

a) Neurotoxicity—^there was no objective evidence of neurotoxicity. 
There was no euphoria or nervousness. In all, 23 electroencephalograms 
were carried out on six patients, and no abnormality was initiated or ag¬ 
gravated in any. The data for an 11 month period during the study is 
shown in Table I. Serial study gave the impression that there was a 
serial slowing of the pattern. This slowing was greater than one could 
expect from six unselected patients; but nevertheless was not enough of 
a slowing to be considered abnormal in any one of the cases studied. 

b) Liver toxicity—no case was discontinued and no dosage reduced be¬ 
cause of toxicity. A battery of liver function tests were performed at 
two week intervals during the first two months. After the second month, 
the tests were reduced to monthly determinations of serum bilirubin, thy¬ 
mol turbidity, cephalin flocculation and B.S.P. retention. Thymol tur¬ 
bidity, cephalin flocculation, cholesterol, prothrombin time, alkaline phos¬ 
phatase and cholesterol esters, produced a number of minor variations 
similar to previous values on these and similar patients on INH therapy. 
Direct, indirect and total serum bilirubin demonstrated no abnormality 
on approximately 200 determinations. 

The bromsulfalein excretion tests were more difficult to interpret. The 
three most severely ill patients had a scattering of B. S. P. retention values 
ranging from 10 to 25 per cent. They demonstrated no consistent pat¬ 
tern. There was no liver damage demonstrated wdien they were examined 
at post-mortem and the mode of death did not suggest liver toxicity. 

The individual cases are summarized in Table II. Only one case ( A. S.) 



TABLE II 

SUMMARY OF TOXICITY STUDY 
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showed any abnormal change in liver function (B. S. P.) during the en¬ 
tire study which might have indicated possible liver damage. On post¬ 
mortem examination the liver showed no evidence of toxic changes. 

Effect in Cases xoitli Penpheral Neuritis 
Salizid was administered to a total of seven tuberculous patients, whom 
we desired to treat with INH, but who had various neurological disorders. 
The dosage of Salizid for these cases was 300 mgm. a day, a dosage equiv¬ 
alent to the routine dose of INH. The neurologic conditions were a result 
of either alcoholism, post-gastrectomy syndrome, nutritional deficiency, 
or diabetes. 

Four of these cases were in on their first admission for treatment of 
tuberculosis. Clinically, they all did well in regard to both the pulmonary 
tuberculosis as well as the neurologic symptoms. All were dismissed from 
the hospital, after six months or more of therapy, three being classified 
as having inactive tuberculosis and the fourth was discharged with ap¬ 
parently negative sputum but an open healing cavity. 

One hospitalized chronic patient receiving INH developed peripheral 
neuritis which cleared when placed on Salizid therapy. This case was 
complicated by a nutritional deficiency, so that we could not be entirely 
certain that the neuritis was completely a result of INH. However, what¬ 
ever the cause, it cleared during treatment. The sixth case had neurologic 
symptoms due to a spinal cord compression. The severity of symptoms 
was reduced during Salizid administration, however, the chronic, minimal 
tuberculous focus in this patient has been unchanged. 

The last case in this group presented a diagnostic chest problem. In 
addition he had a chronic, progressive neurologic disease, which made 
INH therapy precarious. However, following one year of Salizid, he was 
released from the hospital with a negative sputum and no aggravation 
of the neurologic condition either during or following the period of Salizid 
therapy. 

SM-PAS Failure 

A man with a persistent open cavity, positive sputum and laboratory 
studies indicative of resistance to both streptomycin and PAS was on his 
initial treatment with INH. Salizid 100 mgm. t.i.d. was added to his SM- 
PAS therapy. Eleven months later, he was discharged with a diagnosis 
of inactive tuberculosis. 

Seriously III Admissions 

One of the cases in this group, a first admission, required, because of 
severity of lesions, what can be considered as heroic treatment. Salizid 
800 mgm. a day with pyrazinamide 3 gm. a day was selected. The hospital 
course thereafter was uneventful. Examination of the lobe resected 11 
months later revealed only a 1 cm. epitheloid cavity and no soft caseous 
nodule. The PZA was stopped after 14 months. He i-emains on Salizid 
800 mgm. a day with no evidence of adverse effects. 

One of the cases listed under peripheral neuritis can be included also 
in this group of desperately ill patients. In addition to having far ad¬ 
vanced pulmonary tuberculosis and severe nutritional deficiency, he pre- 
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peritonitis and a history of alcoholism and chronic liver 

stormv fPh 1 f««^tion. Rnnninri 

he receWed'ii^^Thr J^rief remissions and exacerbations, 

cin INH VzA fpf combinations of streptomy- 

minent VnP^oxytetracycline; and death seemed im- 

various therapies, and as a last resort, he was 
Th r ” a day and streptomycin 1 gm. twice a week. 

I he clinical course was uneventful. It is difficult in retrospect to sep- 
arate the findings of severe disease from those of drug reactions during 
e nist three months, however, the clinical improvement upon shifting to 
the SM-Salizid in this case was definite. 


/NIf Resistant Cases 

Included in this group of INH resistant cases receiving Salizid are the 
seven cases from the toxicity study, one of the neurologic cases, and an 
additional case resistant to INH. Large doses up to 1600 mgm. were 
given. In some instances the clinical impression was that the advance 
of the tuberculous lesion was slower than it would have been had the pa¬ 
tient gone untreated. However, the effect of Salizid in these INH resistant 
cases was not impressive enough to encourage us to continue Salizid ther¬ 
apy indefinitely. In another instance we employed Salizid, 800 mg,, in 
a patient whose tuberculosis was rapidly increasing in severity. These 
lesions appeared to be arrested, but we could not attribute the therapeutic 
benefit obtained entirely to the Salizid, as other chemotherapeutic agents 
had been administered concomitantly. Howevei-, in spite of clinical im¬ 
provement the cavity has not closed after five months of therapy. 


SUMMARY 


Salizid, the salicylaldehyde salt of INH, was tried in a series of 18 cases. 
In a toxicity evaluation doses up to 1600 mg. daily were emplo.yed for as 
long as 10 months. No evidence of neurotoxicity or hepatic damage was 
obtained from EEG tracings, liver functions tests, or post-mortem exam¬ 
inations. In addition, it is w^ell tolerated in doses of 300 mgm. daily by 
patients having neurologic disease even with peripheral neuritis resulting 
from INH, Cases resistant to INH do not respond to larger doses of 
Salizid. When given in combination with other chemotherapeutic agents, 
in advanced pulmonary tuberculosis it may be of some benefit, Salizid is 
an excellent drug and merits further usage in pulmonary tube^ulos].s be¬ 
cause of its safety and chemotherapeutic action in cases of INH sensitive 

tubercle bacilli. 

RESUMEN 


El Salizid, que es el saliciWdehido cle INH, se ensayo en un Rrupo do 
18 casos. A1 valuer su toxicidad se usaron dosis hasta de 1,600 mgr. diario.', 
hasta por diez meaes. No se encoutrd evidenc.a de uourotoxic.dad o do 
dafin heoMico segiin los ECG, las pruebas de funcion hepatica o los ex- 
ameues postmortem. Ademas, es bien tolerado a la dosis de 300 mgr. 
dkrios por enfermos con atecciones neurologicas y aun con ncunt.s pon- 

'“os castt-eSenfes™ te INH no responden a dosis mas grandos de 
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Salizid. Cuando se da combinado con otros agentes quimioterapicos en 
tuberculosis pulmonar avanzada, puede ser de alguna utilidad. 

El Salizid es una droga excelente y merece que se le use mas en tuber¬ 
culosis pulmonar por su seguridad y su accion quimiotei’apica en casos de 
bacilo tuberculoso sensible a la INH. 

RESUME 

Le “salizide,” sel salicylaldehyde de I’isoniazide, a etd essaye sur un 
gz’oupe de 18 malades. Pour evaluer la toxicite de ce produit, des doses 
allant jusqu’a 1600 mmgr. par jour furent utilisees pendant une duree 
atteignant dix mois. On n’obtint aucune preuve de neurotoxicite ou d’at- 
teinte hepatique d'api’es les traces encephalographiques, les tests de la 
fonction hepatique, et les examens post-mortem. De plus, il fut bien 
tolez’e aux doses de 300 mmgr. par jour chez des malades ayant des affec¬ 
tions neurologiques, avec atteinte peripherique resultant de I’isoniazide. 
Les cas resistants a I’isoniazide ne sont pas influences par des doses plus 
importantes de “salizide.” Lorsque ce produit est donne en association 
avec d’autres agents chimiotherapiques, dans les cas de tuberculose grave, 
il peut avoir quelque action favorable. Le salizide est une excellente medi¬ 
cation et merite un emploi plus etendu en tuberculose pulmonaire, a cause 
de son innocuite et de son action chimiotherapique dans les cas de bacilles 
tuberculeux sensibles a I’isoniazide. 

ZUSAMMENPASSUNG 

Salizid, das Salicylaldehyd-Salz von INH, wurde erprobt in einer Reihe 
von 18 Fallen. Zur Auswertung der Toxicitat wurden Dosen bis 1600 mg. 
taglich angewandt fiir eine Zeit von 10 Monaten. Es ergab sich kein An¬ 
halt fiir Neurotoxicitat oder Leberschadigung, wie aus den EEG-Aufzeich- 
nungen, Leberfunktionspriifungen oder Sektionsbefunden hervorgeht. 
Ausserdem wird es gut vertragen in Mengen von 300 mg. taglich auch 
von Kranken mit neurologischen Erkrankungen, sogar mit peripherer 
Neuritis infolge INH. Gegen INH I’esistente Fade reagieren nicht auf 
grossere Dosen von Salizid. Wird es bei fortgeschrittener Lungentuber- 
kulose in Kombination mit anderen chemotherape-utischen Stoffen gege- 
ben, so kann es von einigem Nutzen sein. Salizid ist ein ausgezeichnetes 
Mittel und verdient weitere Verwendung bei Lungentuberkulose wegen 
seiner Harmlosigkeit und chemotherapeutischen Wirkung in Fallen von 
INH-sensibilen Tuberkelbazillen. 
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Bilateral Middle Lobe Syndrome 

WATTS E. WEBB, M.D., F.G.C.P. 

Jackson, Mississippi 


syndrom^’ iSfl T “middle lobe 

concept of pathogenesis. Any inflammatory process of the right lung 
y cause enlargement of the collar of lymph nodes around the long 
slender middle lobe bronchus with obstruction and distal pneumonitis. 

•in lymphoid tissue response and the obstruction persists 

with the formation of a vicious cycle, often broken only by surgery, though 
acute reversible forms may occur.^ It is also well accepted that an anal¬ 
ogous process may involve lobes or segments other than the right middle 
lobe. 


Packard,^ in 1928, first reported that tuberculous lymph nodes may 
cause sufficient extrinsic pressure to produce complete bronchial obstruc¬ 
tion and massive collapse of the lung even in adults. In 1946, Zdansky' 
and Brock® independently pointed out the significance of right middle lobe 
atelectasis. Zdansky noted that, in children, total lobar atelectasis will 
frequently be caused by lymph node compression of the bronchi without 
predilection for any one lobe or bronchus as all bronchi are quite small. 
In adults, however, atelectasis of an entire lobe occurs with frequency 
only in the right middle lobe where the bronchus is long, narrow and 
rendered even more vulnerable by the right angle it forms with the in¬ 
termediate stem bronchus. In other lobes, segmental bronchial com¬ 
pression with segmental atelectasis is the rule. 

Brock, in “The Anatomy of the Bronchial Tree,”® also noted the fre¬ 
quency of right middle lobe obstructive pneumonitis. He demonstrated 
that the right middle lobe bronchus is in the lymphatic drainage pathway 
of both the right middle and right lower lobes, thereby making it vulner¬ 
able from respiratory infections of either lobe. He also mentions the 
vulnerability of the left upper and lower lobes whose bronchi are sur¬ 
rounded by many nodes at their origin. 

As the lingula represents the homolog of the right middle lobe, it has 
often been referred to as the “left middle lobe.” The lingular bronchu.s 
is similar to the right middle lobe bronchus in that it is rather long, nar¬ 
row and bifurcates into two long, narrow divisions. It likewise has a 
significant cuff of surrounding nodes, but differs in arising from its parent 
bronchus at a less acute angle which is conducive to better drainage. While 
the lingula is frequently involved in nontuberculous bronchiectasis, it is 
less commonly the site of obstructive pneumonitis. In the following two 
dases bilateral resections were performed for simultaneous involvement 
6{ the right middle lobe and of the lingula with obstructive pneumonitis. 
This has not been recorded previously. 


i^^the Mississippi State Sanatorium and the Department of Surgcrj-, University 
of Mississippi School of Medicine. 
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Fiourc 1 (Case 1): Roentgenogiam of chest showing right middle lobe atelectasis along right cardiac bordei and slight density in 
loft subhilar aiea. Most of the retracted lingula is hidden behind the heait —Ftgwe 2: Bronchogram of Case 1 showing bronchiec¬ 
tasis and bronchial clumping of the right middle lobe and lingula .—Figure 3: PA roentgenogram of chest of Case 1, three months 
postoperatively. 
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March. lOr.S 


torium on March^3oJ 1955!"'she haTbeen'^subje^^to^“l i° State Sana- 

frequent malaise, colds, fever aid a pfoduefe coufth 
productive cough weight loss and maiaise in SeptS'e/1934 

Tn abnormalities. 

August, 1947, revealed brSfectaOis°?/£ Sbt'midd^flobi^vh'id 

matically to a regimen of postural drainage In ^ch 

“virus pneumonia” with increased productive cough afd Sottvi f 

S"iidmfs;iS """" been "placed on TtrSmychi’’amfSs 

examination showed a \vell-developed, well-nourished woman (Figure 1 ). 
e lungs were cleai and the remainder of the physical examination was esscntiallv 
negative. Sputa on admission were negative and remained so. Other laboratory data 
were within normal limits. Repeat bronchogranis (Figure 2 ) in July, 1955, revealed 
ejrtens^e bronchiectasis of the lught middle lobe and of the lingula of the left upper 
®^°^^boscopy on July 9, 1955 revealed erythema of the mucosa of the right 
middle lobe with pus coming from this orifice. ^ 

On August 21 , 1955 the atelectatic, consolidated lingula was removed. Prominent 
l^iph nodes were noted surrounding the hilum. The postoperative course was com¬ 
pletely benign. On November 21, 1955 right middle lobectomy was performed. The lobe 
was shrunken and consolidated and a prominent collar of calcified nodes was found 
around the bronchus. The upper and lower lobes were completely free from obvious 
disease. 

Pathologic examination of the lingula showed the specimen to be consolidated with 
a few small foci of cheesy consistency. Microscopic examination revealed residual 
nodules of chronic granulomatous inflammation and caseation compatible with tubercu¬ 
losis. Adjacent tissues showed fibrosis and non-specific chronic inflammation. 

Pathologic examination of the right middle lobe revealed marked dilatation of the 
bronchi, many of which were filled wth gelatinous material. Microscopic examination 
showed bronchiectasis and non-specific chronic pneumonitis but no evidence of tubercu¬ 
losis. 

She was continued on antituberculous treatment and was discharged completely 
asymptomatic February 23, 1956. 

Follow-up one year later showed she was doing extremely well with negative sputa 
and a clear chest x-i-ay film. 

Case 2: A 49 year old white woman was admitted to the Mississippi State Sana¬ 
torium on December 12, 1954. Her past history revealed bronchopneumonia in 1940, 
and again in 1944, for which she entered a Sanatorium in Califo 2 -nia where bi'oncho- 
grams and gastric washings were reported as negative. In 1950 she had a severe 
pulmonary hemorrhage and bronchograms I'evealed bilateral bronchiectasis. In 1951 
and again in 1953 she had “virus pneumonia." On October 30, 1954 she developed 
chills, fever and productive cough. Sputa were found to be positive for acid-fast 
bacilli and she was placed on streptomycin and PAS. One week later she developed 
thrombophlebitis of the left leg which persisted until admission here. 

Physical examination z’evealed a slightly agitated woman with bilateral^ Mineal 
opacities, enlarged cervical lymph nodes and moderate coarse rales over the I’lght .sid^e 
of the chest. The liver presented two centimeters below the costal margin. Ihe lelt 
leg was edematous, dry and scaly with a positive Homan’s sign and tenderness Mong 
the course of the femoral vein. Sputum cultures were positive from .January 18, 19oo 
until October 18, 1955 but negative thenceforth. Other laboratory data were nonnal. 
X-ray films showed infiltrations in the right upper lobe and both lower lung fields 

^^ScLtcTpy^oA September 8 , 1955 showed slight erythema of the left main .stem 
bronchus. On October 3, 1955 bronchograms revealed bronchiectasis of the middle lobe, 
the lingula of the left upper lobe (Figure 6 ) and the antero-medical scgnient of the 
left lower lobe There was, in addition, minimal cylindrical bronchiectasis of the 
superior segment of the right lower lobe and the anterior segment of the right upper 

As the sputa remained persistently positive she was placed on isoniazid and pyra- 
zinamide S 5 ^ 0^10 resection. On October 31, 1955 left thoracotomy revealed 
nodularity and ^consolidation of the entire lingular segment with a similar process 
in tlip antpro-medial basilar segment of the left lower lobe and these segments nere 
Seised On April 9, 1956 right middle lobectomy was perfomed with ^ross evi¬ 
dence of disease being found an-vm-here else. Thus, in view of her advanced age and 
limited respiratory reserve it was decided not to remove the superior segment of the 
right lower lobe or the anterior segment of the right upper lobe. 
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Pathologic examination of the left lung specimens revealed multiple adhesions, con¬ 
solidation -with small aieas of caseation and a 2.5 centimeter cyst of the lingula. 
Microscopic examination levealed non-specific pneumonitis and bronchiectasis through¬ 
out with small areas of granulomatous reaction and caseation. Pathologic examination 
of the right middle lobe revealed it to be totally atelectatic and consolidated. Micio- 
scopic examination revealed maiked bionchiectasis with both non-specific and granu- 



PIGURE 4 FIGURE 5 

Figure A (Case 2) : PA roentgenogram showing infiltrate along light cardiac border 
and along the left cardiac border in the subhilar aiea .—Figuic 5; Right lateral chest 
roentgenogi am of Case 2 showing typical consolidation of the right middle lobe. 



FIGURE C FIGURE 7 

Fwii'c G (Case 2) : Left latoial bionchogram showing coiitiacted, bronchiectatic lingula. 
A suwiiu pioccs.^ be seen faintly in the anteromedial segment of the left lowei 
lobe, Ftfjidc < *.): Chest x-iay film six months following second operation. 
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mained negative and R warthon^v,^ n ^ u' /^^lologic sequelae. Sputa re- 
tasis in the apex of tL riffht Im^r residual bronchicc- 

She was disc»‘’a...ed' ^ 


Disciission 

Obstructive pneumonitis of a lobe or segment may be caused by an in- 
nnsic lesion such as mucosal edema, fibrosis or plugging (mucoid im¬ 
paction ^ Shaw),« or by extrinsic compression from lymph nodes or 
umor. The right middle lobe is the most susceptible with the lingula 
being the next most frequently involved. Thus, Paulson and Shaw" re¬ 
cord 32 cases of right middle lobe S 3 mdrome. Of the additional 12 cases of 
obstructive pneumonitis in their total experience, four involved the lin¬ 
gula. Samson® reported 17 cases of right middle lobe syndrome but only 
seven of right middle lobe bronchiectasis associated with contralateral 
bronchiectasis which had required resection. The only previouslj’^ re¬ 
ported case of bilateral middle lobe syndrome found in an extensive pe¬ 
rusal of the literature is case four reported by Rubin and Rubin" in their 
16 cases of right middle lobe syndrome. This was a 29-yeai'-old white 
man with consolidation and bronchiectasis of the right middle lobe and 
of the lingula which were demonstrated by x-ray films and bronchograms. 
No operation was performed in this case. The above cases are the first 
reported to have bilateral resections for obstructive pneumonitis of the 
right middle lobe and lingula. Many have been reported, of course, which 
had bilateral I’esections for bronchiectasis. 

The etiology of nontuberculous bronchiectasis and the middle lobe syn¬ 
drome are probably similar in that some degree of bronchial obstruction 
plays a prominent role in each. However, the middle lobe syndrome usu¬ 
ally develops in older people and is associated with chronic lobar pneu¬ 
monitis that is infrequent in the case of bronchiectasis. The middle lobe 
syndrome apparently persists as chronic pneumonitis because bronchial 
obstruction is more prolonged or permanent, while in bronchiectasis ob¬ 
struction is transient or partial. This similarity is emphasized by the 
second case which had multiple segmental bronchiectasis in addition to 
obstructive pneumonitis of the right middle lobe, the lingula and one 
basilar segment. 

Rubin and Rubin" present evidence that suggests a tuberculous origin 
of the compression collar of enlarged nodes around the middle lobe bron¬ 
chus in each of their cases. Cohen^" likewise stresses the frequency of 
right middle lobe atelectasis in elderly patients secondary to the reacti¬ 
vation of quiescent tuberculous adenitis which produces gradual compres¬ 
sion and frequently perforation of the bronchi. However, many other 
cases have been found in which tuberculosis was excluded and the nodes 
were hy^pertrophied from non-specific inflammation. 

Certainly the patients presented here had tuberculosis, the nature of 
which suggests reactivation in later life in the hilar nodes and not from 
the usual apical focus. Each had large calcified nodes around the bronchus 
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on each side. It is interesting that the right middle lobe of the first case 
showed no granulomatous or caseous pathologic lesions suggesting tuber¬ 
culosis, although the lingula showed typical tuberculous changes. It is, 
of course, a frequent finding in resected right middle lobes that the lymph 
nodes demonstrate tuberculosis and the parenchyma only non-specific 
chronic inflammatory changes.^^ 

Symptomatology is related to bronchial narrowing, leading to recurrent 
attacks of pneumonia and frequently symptomatic bronchiectasis. There 
is usually a chronic cough, often spasmodic, occasionally severe, and in¬ 
termittently productive. Blood streaking or frank hemorrhage is com¬ 
mon, due either to the bronchiectasis or to bronchial ulceration by calci¬ 
fied lymph nodes. Persistent wheeze over the affected lobe is suggestive 
of this diagnosis. 

Bronchoscopy may show bronchial narrowing, though often the stenosis 
is located distally and is demonstrable only by bronchograms or lamino- 
grams. 

Treatment depends on many factors, such as chronicity of the process, 
symptomatology, and age and general condition of the patient. Early 
cases, especially with modern antibiotic therapy, may be completely re¬ 
versible. In any chronic case, however, only resection is curative. Yet, 
as many chronic cases are completely asymptomatic and have remained 
so under observation for many years, the desire for radiologic improve¬ 
ment must be tempered by full evaluation of the patient. 

SUMMARY 

1. The term “bilateral middle lobe syndrome” has been used to describe 
concomitant chronic obstructive pneumonitis of the right middle lobe and 
its homolog, the lingula. 

2. Two cases are presented, which are the first reported to have bi¬ 
lateral resections for this condition. 

RESUMEN 

1. El termino “sindrome del lobulo medio bilateral” se ha usado para 
describir la neumonitis obstructiva concomitantes del lobulo medio derecho 
y de su homologo que es la lingula. 

2. Se presentan dos casos que son los primeros relatados que han sufrido 
reseccion bilatei-al para esta afeccion. 

RESUME 

1. Le terme “syndrome bilateral du lobe moyen” a ete utilise pour de- 
crire la pneumonie chronique obstructive simultanee du lobe moyen et de 
son homologue, la lingula. 

2. Les auteurs presentent deux cas, les premiers rapportes pour lesquels 
cet etat a ete suivi de resection bilaterale. 

ZUSAMMENFASSUNG 

1. Der Ausdruck “bilaterales Mittellappensyndrom” wurde benutzt 
zur Beschreibung der chronischen stenosierenden Pneumonitis, gleich- 
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zeitig vorkommend im rechten Mittellappen und in seinem Homologon 
der Lingula. 

2, Bericht uber 2 Falle, die die ersten sind, bei denen aus diesem Grunde 
eine beiderseitige Resektion vorgenommen wurde. 
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Why Do Tuberculous Patients Reactivate? 

ALBERT R. ALLEN, M.D., F.C.C.P, 

Selah, Washington 


A review of the literature reveals uniform acceptance of the fact that 
a relatively large percentage of tuberculosis patients reactivate regardless 
of extent of disease,®-type of treatment whether bedrest,collapse 
therapy,® long^‘ or short term chemotherapy or resection.'® Further, it 
is accepted that the rate of relapse is usually in proportion to the extent 
of disease and the amount of physical activity carried on after discharge'- 
and is inversely proportionate to the period of hospitalization, 
with relapse occurring more commonly in men" and most relapses 
occurring within the first three years after discharge. In an article 
regarding relapse in pulmonary tuberculosis published in 1928, Doctor 
H. Longstreet Taylor-® stated that “all apparent relapses are not true 
relapses, but are evidence of the inherent chronicity of the disease 
in cases that have apparently improved for a time, but in which the dis¬ 
eased areas have neither healed by resolution nor been encapsulated 
by the slow process of connective-tissue hyperplasia, and after an uncer¬ 
tain interval, in which no change has been apparent, tubercle has once 
more begun to spread. . , . Premature discharge of the patient is but an 
invitation for trouble, since the length of treatment bears an inverse re¬ 
lationship to the percentage of relapses. Relapses are due to attacks of 
intercurrent disease, serious accidents, childbearing and lactation, to 
disobedience of the rules in regard to proper methods of work and play, 
to mental or physical fatigue, to a return to an unhygienic environment, 
and to many other devious wanderings from the straight and narrow 
way.” ... I disagree with this attitude which conveniently places respon¬ 
sibility for the relapse on the patient’s shoulders and absolves the physi¬ 
cian from all blame. 

Materials and Methods 

On June 1, 1952, we began our present treatment regimen, consisting 
of streptomycin, para-aminosalicylic acid and isoniazid used concurrently 
and continuously from admission to discharge, with early resectional sur¬ 
gery when indicated.'- ® This is a review of all patients ti’eated between 
June 1, 1952 and June 1, 1955 who have reactivated as evidenced by posi¬ 
tive cultures. There are 330 consecutive admissions with a proved diag¬ 
nosis of tuberculosis either by positive culture or pathology, including 
all types of tuberculosis—^primary, reinfection, pulmonary and extrapul- 
monary.® Drugs were given in the following dosage; streptomycin gm. 
1 twice weekly or y, gm. for childi-en, para-aminosalicylic acid gm- 10 
daily reduced according to weight in children, isoniazid 4 mg. per kilo 
of body weight daily. Operations were done on 142 patients and 188 
were treated only with drugs. All patients received modified bed rest 


275 



276 


ALBERT R, ALLEN 


March, 195S 


With fun avatory privileges plus cafeteria as soon as physically able 
and no col apse therapy either temporary or permanent was done or 
was rehabilitation training given. All returned to their former occupa¬ 
tions upon discharge.^ The average hospital stay for all patients was 
days. Six treated medically died of tuberculosis during their hospital 
stay, while only three died after surgery, one with coronary occlusion, an¬ 
other with pulmonary emboli and one with primary atypical pneumonia. 
Ten others died of non-tuberculous disease during hospitalization and 
14 are known to have died since discharge of non-tuberculous disease. 


When drugs were used in courses it was recognized that they were 
less effective the second time they were given. Reactivation is an ob¬ 
vious indication that the drugs did not sterilize the lesion the first time 
they were used, therefore it is less likely that they would accomplish 
this the second try. Because of this, all who reactivated were resected if 
they were able to tolerate surgery. Those who had serious associated 
disease have since died so that between resections and autopsies we have 
pathology from 22 of 24 patients who reactivated. Twenty-three of the 
24 returned to our hospital for treatment and the last case (renal tu¬ 
berculosis) is discussed in detail later. 

The radical change in treatment coupled with the fact that all patients 
have returned to their former occupations regardless of physical activity 
immediately upon discharge made close follow-up imperative/’ In our 
previous experience using three gastric and sputum cultures done in 
this hospital on patients with x-ray changes characteristic of reinfection 
type tuberculosis and positive Mantoux, less than 6 per cent of these 
patients with negative cultures have shown x-ray progression or have 
had positive cultures within two years of their first admission/ There¬ 
fore an effort has been made to return as many as possible of these pa¬ 
tients, treated since June 1, 1952, for a three day study. 



TABLE I 

FOLLOW-UP OF DISCHARGED PATIENTS 


Number 


Reactivation.? 

139 

X-ray film plus gastric culture 

13 

6 

X-ray film plus sputum smear aud culture 

2 

92 

X-ray film plus clinic visit 

8 

15 

X-ray film sent to us 

0 

13 

Report sent to us 

1 

0 

32 

No follow-up 

297 

TOTAL 

24 


It is obvious from Table I that we would not have picked up 13 of 
these patients who were positive on gastric culture only had we depended 
upon sputum smear and culture and x-ray film change. It has been 
our experience that a patient may have positive gastric cultures for a year 
or more before he admits having sputum or before there is roentgeno- 
graphic evidence of new disease. Only six patients admitted having 
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sputum and two of them were positive. The balance were seen in clinics 
by a member of this hospital staff or x-ray films were sent to us for 
review or reports were sent from other clinics. All but 32 of the entire 
group (89 per cent) have been followed for an average of more than 
two years since discharge. If any of these 32 had been hospitalized 
elsewhere with tuberculosis, our x-ray films would have been requested 
so we would know about them. We assume some of them are dead and 
the remainder have not reactivated. 

All ex-patients who have x-ray film changes are admitted to the hos¬ 
pital for evaluation. If they have negative cultures and the area clears 
quickly, they are discharged without further drug therapy. If the cul¬ 
tures are negative and they do not clear thoracotomy is indicated to 
establish the diagnosis because bronchogenic carcinoma is a good possi¬ 
bility. 

The entire group of patients can be divided into those treated medically 
and surgically (Table II). 

When we compare the medically and surgically treated groups there 
have been no reactivations in minimal disease and none of these patients 
were resected. When we compare those cases of moderately advanced tu¬ 
berculosis who received drugs only with those who received drugs plus 
resection, the surgical group remained in the hospital only 45 days longer, 
they received about 90 days more of streptomycin and isoniazid and 30 
days more PAS, yet the reactivation rate in the surgical group is less 
than 2 per cent and the reactivation rate in the medically treated group 
is over 10 per cent. When we compare those cases of far advanced tuber¬ 
culosis who received drugs only with those who received drugs plus resec¬ 
tion, the surgical group remained in the hospital only 14 days longer, they 
received about 30 days more streptomycin and isoniazid and two days 
more PAS, yet the reactivation rate in the surgical group is less than 
5 per cent and the reactivation rate in the medically treated group is 
over 12 per cent. Thus those patients who were resected have had fewer 
reactivations despite the fact that they are hospitalized only a few days 
longer than the medically treated group and have only a few more days 
of drug therapy. Of the 17 fusions for bone tuberculosis, none has reac¬ 
tivated even though they have returned to their previous occupations." 

The one patient with renal disease who reactivated had one kidney re¬ 
moved some five years before admission here. The ureter from the other 
kidney is stenosed at the uretero-vesicular junction and has produced 
a hydronephi-osis of the remaining kidney. His blood urea nitrogen and 
non-protein nitrogen are elevated. The stricture was opened surgically so 
it was possible to do a retrograde pyelogram by injecting dye rapidly into 
the bladder, yet the NPN and BUN remain elevated at least twice normal, 
his urine has contained tubercle bacilli for over a year and these tubercle 
bacilli are resistant to all commonly used drugs, including streptomycin, 
isoniazid and^ viomycin. He now has increasing urinary frequency in 
spite of continued drug therapy. Certainly obstruction to the outflow 
pntli has been a factor in the progression of his disease. 
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Bronchoscopies using a right angle and fore-ohlique telescope have been 
done on 18 of these patients with pulmonary disease who reactivated. 
Sixteen had bi'onchitis as evidenced by increased redness with some edema. 
Nine had definite stenosis. Stenosis and bronchitis are important factors 
in reactivation of pulmonary tuberculosis. While bronchitis can be demon¬ 
strated in the pathology, bronchial stenosis is seldom reported because 
the bronchus is commonly cut and sutured at the site of the stenosis. 

In analyzing 18 specimens from pulmonary resection and four from 
autopsy, five basic changes were found: cavity, caseous, tuberculous bron¬ 
chitis, bronchiectasis and miliary, with two or more often present in the 
same specimen such as caseous and cavitary disease. Caseation was pres¬ 
ent in 14, tuberculous bronchitis in 13, cavitary disease in 12, miliary 
type disease in three and bronchiectasis in two- 

The only selectivity between groups treated medically and those treated 
surgically was first, the 14 retired people who were treated medically be¬ 
cause they were not good surgical risks (four of whom reactivated) ; 
and second, those who refused surgery during their first period of hospi¬ 
talization (eight in this group). Five others were not considered for 
I'esection for the following reasons: two left against medical advice and 
their drug treatment was continued for the average time through the 
health department or private physician; one had essential hypertension 
but was resected successfully when she reactivated; two had such exten¬ 
sive tuberculosis that we felt resection was too risky during first hospitali¬ 
zation, but both were resected when they reactivated, one died of pulmo¬ 
nary embolus two days post-operatively. The balance of the 23 with pulmo¬ 
nary disease who reactivated (six) had disease which was primarily 
caseous and after routine anteroposterior tomographs we did not feel that 
resection was necessary during their first admission; the last patient in 
this group had renal tuberculosis with one kidney resected previously 
so the remaining kidney could not be removed. 

In culturing resected specimens from patients who had negative gas¬ 
tric cultures before surgery only 11 per cent had positive cultures and 
another 11 per cent had positive smear and negative culture. Twelve 
of these resected specimens from reactivations have been cultured and 
eight (67 per cent) were positive.'’ It is evident therefore that reactivation 
occurs because of the presence of viable, virulent tubercle bacilli that are 
not reached by drugs.'"' If reactivation is to be prevented, the types of 
disease in which these organisms are harbored, namely caseous masses, 
cavitai'y disease and serious endobronchial change (bronchial stenosis, 
bronchiectasis and tuberculous bronchitis), must be resected. 

Discussion 

A certain percentage of tuberculous patients reactivate regardless of 
t.vpe of treatment and the extent of disease is a definite factor. In this 
. gioup those with minimal tuberculosis have received drugs only for an 
average of 196 days and there have been no reactivations at the end of over 
Iwo .vears of follow-up. In the cases with moderately to far advanced 
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pulmonary tuberculosis, those treated with drugs plus resection have 
had fewer reactivations than those treated with drugs alone. This is 
true because the type of disease into which drugs cannot penetrate has 
been removed, namely caseous areas 2 cm. or more in diameter, cavities, 
bronchial stenosis, tuberculous bronchitis and bronchiectasis. Medlar"^ 
stresses several things that are of great importance and which have bear¬ 
ing upon what we see in our patients. First, reactivations come from 
necrotic debris; second, he has never seen a completely healed cavity; 
third, bronchiectasis peripheral to the stenosis contains debris with viable 
tubercle bacilli which cannot be completely cleared so that repair can take 
place. 

These patients have not received the long term drug therapy given else¬ 
where. Such therapy may delay these relapses but will not prevent them 
as reported by D’Esopo. Because all tuberculous lesions tend to be avas¬ 
cular due to the endarteritis,chemotherapy will be effective before there 
is extensive destruction, as seen in our minimal cases. 

Routine anteroposterior tomographs taken of the entire chest at 1 cm. 
intervals after three months of chemotherapy will demonstrate most of 
the lesions which are commonly seen in reactivations and if a lesion that 
might cause reactivation is suspected then the patient should be broncho- 
scoped, using right angle and fore-oblique telescopes to find bronchial 
stenosis. 

Most of our patients returned immediately to moderately or heavy work, 
requiring 2,000 to 3,000 calories per day, yet those doing lightest work— 
retired people—had the highest reactivation rate, 14 per cent. Our women 
had the lowest reactivation rate because they came to the hospital for 
treatment earlier in the course of the disease, they accepted surgery more 
readily than the men and few left against medical advice. Apparently 
pregnancy is no factor in reactivation since 18 of our women had 26 
pregnancies with no relapse. In all of our reactivations, the ratio of men 
to women is 3 to 2, but this is almost the same proportion as admissions. 

We used only modified bedrest consisting of two rest periods during the 
day, full lavatory and cafeteria privileges as soon as physically able. No 
collapse therapy of any kind was done. 

A significant percentage of our patients came from the low economic 
level, many cannot read or write, and for them rehabilitation to lighter 
work is impossible for the}'^ do not have the mental ability to learn. If 
we order these patients to do no manual labor then they have no alterna¬ 
tive but to receive public assistance the rest of their Jives. In spite of the 
fact that we send all patients back to their previous occupations, our re¬ 
activation rate is lower than that reported in other institutions where 
extensive rehabilitation programs are carried on. 

The time spent in a hospital is not as important as the treatment that 
is given during the hospital stay. The purpose of a tuberculosis ho.spital 
is to isolate patients while contagious and to treat them so that there is 
reasonable assurance that they will not reactivate. Since reactivation is 
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due to the type of pathology present, it is the physician’s responsibility 
to rule out or remove, if possible, these types of pathology. The period 
of hospitalization for all of these patients was 212 days, this was short¬ 
ened to 159 days in 1955 and was reduced even further in 1956- 
Resistant organisms other than those present on admission have not 
been a significant factor in reactivation because, using the three drug com¬ 
bination, resistant organisms do not begin to appear until after six months 
of drug therapy and the 120 original resections were dohe during the third 
to fourth month after starting drug therapy. Those patients who reacti¬ 
vated and could not be resected remained positive until death and they de¬ 
veloped organisms resistant to all three drugs. 

SUMMARY 

Reactivation of tuberculosis is due to the presence of virulent viable 
tubercle bacilli that remain in the tissue. Because of the tendency of the 
blood vessels in the involved area to be obliterated, chemotherapy does not 
penetrate into the caseous areas and thick cavitary walls to sterilize these 
lesions. The other tendency of tuberculosis to obstruct the bronchi with 
tracheobronchitis prohibits the debris containing tubercle bacilli from being 
evacuated; therefore this is also a big factor in the reactivation. The extent 
of disease is a factor because the more extensive the disease, the greater 
the probability that these serious types of pathology are present. Since 
the type of pathology present is the main factor in reactivation, our results 
are as expected. Minimal tuberculosis responds well to drugs only, with 
no reactivations. In moderately and far advanced disease those patients 
with resection of these serious types of pathology have fewer reactivations 
than those who received drugs only. With anteroposterior tomographs 
and bronchoscopy, using right-angle and fore-oblique telescopes, most of 
these serious types of pathology can be detected, and it is the physician’s 
responsibility to rule out or remove this pathology before the patient is 
discharged. Patients have positive gastric cultures for a year or more 
before they admit having sputum or have x-ray film evidence of new disease, 
so gastric cultures are necessary to pick up early reactivation. The old 
ideas that physical exertion, pregnancy, etc., are the causes of reactivation 
are not true. 

RESUMEN 

La reactivacion de la tuberculosis se debe a la presencia de bacilos viru- 
Icntos viables que permanecen en los tejidos. A causa de la tendencia de 
los vasos sanguineos en el area comprometida, a obliterarse, la quimio- 
terapia no penetra dentro de las areas caseosas y a traves de gruesas 
paredes caviarias para esterilizar estas lesiones. La otra tendencia de la 
tuberculosis a obstruir el bronquio por la traqueobronquitis impide que 
los desechos que contienen bacilos tuberculosos sean evacuados; por tanto. 
este es tambien un factor de reactivacion. La e.xtension de la enfermedad 
es un factor por mientras mils extensa es la enfermedad mayor es la 
probabilidad de que estas graves formas de patologia se encuentren. 
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Puesto que el tipo de lesion patologica que sepresente es el factor mavor 
de reactivacion nuestros resultados son como se esperan. La tuberculosis 
minima responde bien a las drogas solas. En la tuberculosis modernda v 
muy avanzada los enfermos con reseccion de estas formas, graves de pato- 
ogia tienen menos reactivaciones que los que solo reciben drogas. Con 
las tomopafias anteroposteriores y broncoscopias, usando telescopies for- 
blicuos^ de angulo recto, la mayoria de estas lesioiies serias pueden ser 
descubiertas y es de la responsabilidad del medico descartar o resecar las 
lesiones antes de dar de alta a un enfermo. Los enfermos tienen cultivos 
de lavados gastricos por un afio o mas, antes de que admitan que tienen 
esputos positives y tengan evidencias radiologicas de le enfermedad. Asi, 
es necesario hacer lavados gastricos muy temprano para sorprender jironto 
las reactivaciones. Las ideas antiguas de que el ejercicio fisico, el em- 
barazo, etc., son la causa de la reactivacion, no son ciertas. 


RESUME 

La reactivation de la tubereulose est imputable a la presence de bacilles 
tuberculeux virulents viables, qui restent dans les tissus. La tendance ii 
I’obliteration des vaisseaux sanguins qui se trouvent dans la region atteinte 
fait obstacle a la penetration de la chimiotherapie dans les zones caseeuses 
et dans les parois cavitaires epaisses. Ainsi ces lesions ne peuvent se 
stei'iliser. L’autre tendance du processus tuberculeux qui est Fobstruction 
bronchique par tracheobronchite empeche I’evacuation des debris contenant 
des bacilles tuberculeux, ce qui constitue egalement un facteur important 
dans la reactivation. L’extension de la maladie est un facteur a prendre 
en consideration parce que plus Faffection est etendue, plus est probable 
Fexistence de lesions graves. Le cai’actere des lesions etant actuellement 
le principal facteur de la reactivation, nos resultats sont ceux que nous 
attendions. La tubereulose minime repond bien aux seuls produits medica- 
menteux, sans reactivation. Dans la tubereulose a lesions moderees ou tres 
avancees, les malades qui ont subi une resection ont moins de reactivations 
que ceux qui n’ont ete traites que par les medications. La plupart de ces 
lesions graves peuvent etre depistees par des tomographies anteropos- 
terieures, et des bronchoscopies, en utilisant des optiques a 90 et obliques. 
Le devoir du medecin est de juguler ou d’enlever ces lesions avant que le 
malade ne soit autorise a sortir de Fhopital. Les cultures de tubages sont 
positives un an et plus, avant que les malades ne connai.ssent 1 evidence 
baeteriologique ou radiologique d’une nouvelle atteinte, aussi les cultures 
de tubages sont-elles necessaires pour depister pi'ecocement une reactiva¬ 
tion. Les vieilles idees sont inexactes, selon lesquelles les agents physiques, 
la grossesse, etc. . . . sont les causes de rechute. 

ZUSAMMENFASSUNG 

Reaktivierung der Tuberkulose ist die Folge der Anwesenheit von viru- 
lenten lebensfahigen Tuberkelbazillen, die im Gewebe bleiben. Wegen der 
Tendenz der Blutgefasse zur Obliteration in dem befallenem Bereich dringt 
die Chemotheraphie nicht in die kasigen Bezirke und in die dicken Kavenen- 
wiinde ein, um diese Herde keimfrei zu machen. 
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Die andere Neigung der Tuberkulose zur Stenose der Bronchien mit 
Tracheobronchitis hindert die Tubei-kelbazillenhaltigen Zelltrummer daran, 
ausgeworfen zu werden; daher ist auch dieser Umstand eine erheblicher 
Faktor bei der Reaktivierung. Die Ausdehenung der Krankheit ist ein 
Faktor, denn je ausgedehnter der Prozess, desto grosser die Wahrschein- 
lichkeit, dass diese ernsthaften Arten von pathologischen Veranderungen 
vorliegen. Da der jeweils vorliegende Typ von pathologischer Verander- 
ung der Hauptfaktor bei der Reaktivierung ist, sind unsere Ergebisse den 
Erwartungen entsprechend: die minimale Tuberkulose reagiert gut, wenn 
nur Medikamente gegeben werden, und ohne Reaktivierung. Bei massig 
und bei weit fortgeschrittner Erkrankung zeigen diejenigen Kranken mit 
Resektion dieser ernsthaften pathologischen Veranderungen weniger Re- 
aktivierungen als solche, die nur Medikamente erhalten hatten. Mit Hilfe 
von frontalen Schichtaufnahmen und mit der Bronchoskopie unter Ver- 
wendung von I'echtwinkligen und schragen Optiken lassen sich die meisten 
dieser ernsthaften pathologischen Veranderungen auffinden, und der Arzt 
ist dafiir vei’antwortlich, diese Vei'anderungen, ehe der Patient entlassen 
vvird, auszuschlissen oder zu beseitigen. Bei Patienten kommen positive 
Kulturen von Magensaften vor ein Jahr oder langer, ehe sie stationar auf- 
genommen werden mit positivem Sputum oder rdntgenologischen Nachweis 
einer Neuerkrankung; deshalb ist kulturelle Verarbeitung vom Magensaft 
notig, um die Beginnende Reaktivierung hei’auszufinden. Die bisherige 
Vorstellung, wonach korperliche Anstrengung, Schwangerschaft usw. die 
Ursachen der Reaktivierung sein sollen, treffen nicht zu. 
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Adrenocortical Pathway of Lobeline Protection in 
Some Forms of Experimental Lung Edema of the Rat* 
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The protective effect of lobeline in pulmonary edema following a.) 
vagotomy, b.) ammonium chloride intoxication, c.) intravenous adi'en- 
aline, d.) intraperitoneal «-naphthylthiourea (ANTU) and e.) chloro- 
picrin inhalation was described in a former paper.^ These earlier results 
are summarized (Fig. 1). The mode of action of lobeline remained in 
this previous work unsettled. It became clear, however, that this protec¬ 
tive effect of lobeline is entirely unrelated to its action on the respiratory 
centers. In this paper some obsei'vations concerning the mechanism of 
this rather surprising action of lobeline are reported. Most of this work 
was done on CLOP-induced edema of the lungs. This type of edema was 
preferred because of its well known irresponsiveness to any other drug 
than lobeline.^ 

Methods and Procedttres 

Three hundred and nineteen male and female albino rats weighing 150- 
350 grams were used throughout these experiments. 

One hundred and seventy-seven rats were exposed to inhalation of 0.3 
cc. 30 lit. CLOP for five minutes. The details of this method are given in 
our earlier publication.* Two animals were simultaneously exposed: the 
treatment or procedure under trial was applied to one of them while the 
other served as control. 

The first injection of lobeline (Boehringer) consisted of an inti-aperi- 
toneal dose of 30 mg,/Kg. given immediately after the animals were re¬ 
moved from the gas chamber. This dose was followed by the subcutaneous 
administration of 20, 15, 10, 10 mg./Kg. lobeline every fifth minute. 

Twenty-four rats pretreated with 10 mg./Kg. barbiturate (Sevenal), 0.66 
cc./lOO g. of a 6 per cent soltion of ammonium chloride was given intra- 
peritoneally. Lobeline was given to half of them in a dose of 30-10 mg./Kg. 
subsequently every fifth minute. 

Forty-nine rats were given 20 mg./Kg. ANTU intraperitoneally. (ANTU 
was dissolved in propjdenglycoll). Lobeline was given to half of them 
immediately after the injection of ANTU in a dose of 20 mg./Kg. Every 
15 minutes they received a further 10-15 mg./Kg. dose of lobeline. 

Bilateral cervical vagotomy w'as carried out in 69 rats in ether anes¬ 
thesia. Within a minute after completing the vagotomj" lobeline treat¬ 
ment was stai’ted in half of the animals. The first dose consisted of 20 

"From the 1st Dept, of Medicine and Dent, of Pharmacolofry, University Jledical 

School, Szeged, Hungary, and from the Toxicologj- Dept, of the Hungarian Army 

Medical Eeseai'ch Institute, Budapest. 

Present addresses: Dr. H.almagyi, Pneumoconiosis Research Unit, Llandough Hos¬ 
pital, Cardiff, Groat Britain; Dr. Kovacs, Organisch-Chemische Anstalt, Univorsitat 

Basel, Switzerland; Dr. Neumann, Vienna, .4ustria. 
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mg./Kg. subcutaneously, and a dose of 10-15 mg./Kg. was repeated at in¬ 
tervals of 10-20 minutes. 

The animals were killed by crushing their cervical spine. Survival time, 
as calculated from the end of the gassing or from the time of intoxication 
were about the same in the trial and control groups. 

The thorax was opened immediately after death. The heart, oesophagus, 
thymus and great vessels were carefully dissected off. The trachea was 
divided at a uniform level. The lungs were weighed to 0.01 g. Lung- 
body weight ratios were calculated: lung weight was expressed as per 
cent of body weight. This value will be further referred to as lung 

^^Lung weight of normal untreated rats was found in tins laboratory 

The Protective Effect of Lobeline in Different 
Forms of Experimental PoLmonary Oedema in the Rat 
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0.85 (± 0.07) per cent. Lung weight of intact, lobeline treated rats 
amounted 0.89 (±; 0.06) per cent. In most of the cases measurement of 
lung weight was supplemented by histologic sections of the lungs. This 
method of assessing lung edema was found, however, less helpful in our 
hands. 

Statistical evaluation of the results was carried out according to well 
known formulae.- 

Adrenalectomy was carried out in 155 of the 319 animals. Bilateral 
adrenalectomy was done and was followed in most of the cases by a four 
day pei'iod of rest. Duz-ing these the animals were kept—if not stated other¬ 
wise—under a regime of salt water. They all remained in good condition. 
Others were given desoxycorticosterone acetate (decortone, Ciba), corti¬ 
sone or hydrocortisone (adresone or hydroadresone, Organon), 

In 12 z-ats experiments were started immediately following the removal 
of both adrenals. Hypophysectomy was carried out in five. Experiments 
wez’e started 100 days following this procedure. After killing the animals 
completeness of hypophysectomy was carefully controlled. 

The adz’enal medulla was extirpated in seven. Investigations wez'e made 
100 days subsequent to medullectomy. A careful post mortem was done in 
each case which included weighing and microscopic examinations of the 
adrenal cortex. The weight of the adrenal cortex exceeded in each animal 
12 mg./Kg. 100 g. body weight. The finer structure of the cortex was 
found to be noz’mal. 

Results 

Results are summarized in Tables I and II and Figuz’es 2 and 3. 

Mean lung weight of 26 normal gassed but otherwise uzztreated animals 
amounted to 1,29 (Group I of Table I), while that of 11 lobeline treated 
gassed i*ats was found 0.90 (Group II of Table I). The difference between 
these two mean lung weights was statistically sigzzificant (t===3.4975: 
P<0.01). No microscopic evidence of edema foz’mation could be detected 
in the lungs of lobeline treated gassed z-ats. 

Mean lung Aveight of 16 adrenalectomized gassed lobeline tz’eated animals 
amounted to 1.78 (Group IV of Table I). This value was superior to the 
mean lung weight of Group III of Table I which consisted of adrenalec¬ 
tomized gassed but othez'wise untz-eated z'ats. 

Mean lung weight of 5 hypophysectomized, CLOP-poisoned lobeline 
treated z-ats pi’oved to be only slight!j"- elevated (Group V of Table I). 

A 4 per cent solution of formaldehyde was given to four intact z-ats sub¬ 
cutaneously, three times within 48 houz's. On the third day the animals 
were put into the gas chamber. Their mean lung weight was found to 
be 1.93, highly elevated (Group VI of Table I). 

Corticotrophine (Organon) was injected intravenously to four healthy 
rats 30 minutes pi-ior to gassing. Lung edema formation occurred in ail 
animals, their mean lung weight was 1.62 (Group VII of Table I). 

Corticotrophine Z (Organon) was given subcutaneously to 33 intact 
rats 24 houv.s prior to CLOP intoxication. Twenty I.U. was given to 11 
z'ats, 40 I.U. to 17, while the I'cst received 60 I.U. of the long-acting cortico- 
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t!' occurred in all of them (Group VIII a b c 

Table I) The mean lung weight of the total Group VIII of Table‘l^did 

^ ^ ^ (t = 0.7573; 

Noradrenaline (Jenapharm) was given to eight adrenalectomized rats 
in a dose of 50 micrograms prior to CLOP poisoning. At the end of the 
gassing procedure a dose of 30 micrograms was given followed b^^ another 
dose of 20 micrograms five minutes later. The development of unusually 


TABLE I 

ROLE OP THE ADRENALS IN THE FORMATION OF PULMONARY OEDEMA 
CONSEQUENT TO CHLOROPICRIN INHALATION AND IN THE 
MECHANISM OF THE PROTECTIVE EFFECT OF LOBELINE 









1 





O 


'o 

cn c 




Ti'eatment 


.S>E 





Lobe 

_ 

s.§ 

% c 

CJ ^ 

S 5 

No. 
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Other 
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I. 

normals 

— 


26 

258 

1.29 

20 






(±13) 

(±0.07) 

(± 1) 

II. 

normals 

+ 


11 

236 

0.9 

30 






(±10) 

(±0.03) 

(± 7) 

III. 

adrenalectomy 

— 


7 

152 

1.04 

19 






(±21) 

(±0.14) 

(± 4) 

IV. 

adrenalectomy 



16 

166 

1.78 

18 






(±16) 

(±0.13) 

(± 5) 

V. 

hypophysectomy 

+ 


5 

167 

1.05 

20 





(±11) 

(±0.02) 

(± 3) 

VI. 

normals 

— 

formaline 

stress 

4 

126 

1.93 

21 

VII. 

normals 

— 

ACTH 

25 I.U., i.v. 

4 

150 

1.62 

26 


a normals 

—— 

ACTH-Zinc 

11 

286 

1.27 

22 



20 I.U., s.c. 


(±21) 

(±0.10) 

(± 1) 

VIII. 

b normals 

_ 

ACTH-Zinc 

17 

242 

1.31 

20 


40 I.U., s.c. 


(±10) 

(±0.17) 

(± 1) 


c normals 

_ 

ACTH-Zinc 

5 

190 

1.04 

20 



60 I.U., s.c. 


( 16) 

( 0.58) 

( 2) 

IX. 

adrenalectomy 

+ 

noradrenaline 

8 

226 

(±12) 

2.10 

(±0.32) 

9 

(± 2) 

X. 

medullectomy 

+ 


7 

253 

(±20) 

0.90 

(±0.04) 

31 

(±18) 

XI. 

adrenalectomy 

+ 

DOCA, 

2 mg./die 

17 

190 

(±13) 

1.59 

(±0.12) 

17 

(± 2) 

XII. 

adrenalectomy 

— 

Adresone 

50-100 mg./die 

10 

210 

(±12) 

1.34 

(±0.07) 

21 

(± 1) 

XIII. 

adrenalectomy 

+ 

Adresone 

5-100 mg./die 

17 

186 
(± 9) 

0.89 

(±0.04) 

10 

(± 2) 

XIV. 

adrenalectomy 

recent 

-f 


12 

230 
(± 5) 

1.16 

(±0.06) 

19 

(± 2) 


Numbers in parenthesis represent standard deviation of the mean, 
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severe lung edema was observed in all animals: mean lung weight was 
2.10 (Group IX of Table I). 

Seven medullectomized rats were poisoned with CLOP and subsequently 
treated with lobeline. Neither macroscopic nor microscopic edema was 
observed in any of these animals: their mean lung weight remained normal: 
0.90 (Group X of Table I). 

Desoxycorticosterone acetate (DOCA) was administered to 17 adrenalec- 
tomized rats in a dose of 2 mg. daily for five days. The animals were gassed 
on the fifth day and lobeline treatment was subsequently started. Mean 
lung weight was 1.59: significantly elevated (Group XI of Table I). 

Cortisone and hydrocortisone were given to 10 adrenalectomized rats in 
a dose of 50 resp. 100 mg. daily for four days. The animals were gassed 
on the fourth day, six hours following the last injection of the cortical 

Role of the Adrenals in the Protective Effect 
of Lobeline in Chlorpicrln-Induced Lung Oedema 
in the Rat 
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Normal, untreated, gassed rats 
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maintained on cortisone (50-100 mg./dav) 
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..'“^‘•enalectomy followed bv rassing 
and lobeline treatment ‘ 
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extract. Inhalation of CLOP resulted in pulmonary edema; mean lumr 
weight was 1.34 (Group XII of Table I). ^ 

Seventeen adrehalectomized rats were given a single injection of corti¬ 
sone resp. hydrocortisone. The dose amounted to 100, 50, 25 10 and 5 
mg. subcutaneously. Six hours following this injection the animals were 
exposed to inhalation of CLOP, which was followed by the administration 
of iobeline. In no case did pulmonary edema aijpear. Mean lung weight 
was 0.89 and no histologic evidence of edema formation could be detected 
(Group XIII of Table I). 


Gassing was carried out within 60 minutes'following the removal of 
both adrenals in 12 rats (Group XIV of Table I). Subsequent to gassing 
Iobeline treatment was started. A varying degree of lung edema forma¬ 
tion occurred, their mean lung weight did not differ significantly from 
that of Group II of Table I (t = 1.1623; 0.20 < P <0.30). 

This series of experiments are in a more simple form summarized in 
Figure 2. 


ANTU was given to 24 intact and 25 adrenalectomized rats (Group I of 
Table II). Lobeline was administered subsequently to 14 intact and 15 
adrenalectomized animals. The protective effect of Iobeline was not in¬ 
fluenced by the removal of both adrenals in this series: the difference 
between the resulting mean lung weights of the intact and adrenalec¬ 
tomized subgroups was statistically not significant. 

Ammonium chloride was given to 12 intact and 12 adrenalectomized 
rats and all were treated with Iobeline subsequently (Group II of Table II). 
There was no difference in the resulting mean lung weight of the two sub¬ 
groups: both remained normal (0.95 and 0.89 respectively). 

Bilateral cervical vagotomy was carried out in 38 intact and 31 ad¬ 
renalectomized rats (Group III, Table II). Adrenalectomy itself failed 
to influence the development of vagotomy-induced lung edema: mean lung 
weight of the first and second subgroup amounted to 1.37 and 1.38 respec¬ 
tively, Lobeline treatment was, however, by far more effective in the 
intact subgroup (mean lung weight: 1.03) than in the adrenalectomized 
rats (mean lung weight 1.25). The difference between these two sub¬ 
groups was statistically significant (t= 2.3431; 0,05>P>0.02). 

This series of experiments are in a more simple form summarized in 
Figure 3. 

Discussion 


Results of Groups I and II of Table I corroborate our earlier finding.s 
(1) concerning the protective effect of Iobeline in CLOP edema of the lungs. 

Lung weight of adrenalectomized gassed animals (Group III of Table I) 
exceeded significantly that of normals and remained practically unchanged 
following Iobeline treatment (Group IV of Table I). These observation.s 
seemed therefore to permit the conclusion that a.) CLOP edema of the 
lungs is rendered more severe by the absence of the adrenals, b.) the ad¬ 
renals play an indispensable role in e.stabli.shing the protective effect of 

Iobeline. . ,, , . 

A slight number of observations reported by various authors speak in 
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favour of the fact that an increased secretory activity of the adrenal cor¬ 
tices may prevent or ameliorate experimental lung edema. Selye^ stated 
that in nephrectomized rats pulmonary edema subsequent to saline infu¬ 
sions could be prevented by the administration of 10 mg. of histamine. In 
another paper Selye^ and Halpern, Cruchaud, Vermeil, and Roux- pointed 
out that pretreatment with a minute dose of adrenaline prevented the ap¬ 
pearance of lung edema following a large dose of adrenaline. Testoni and 
Lomeo^ stated that animals surviving a large dose of adrenaline (the sur¬ 
vival was affected by the simultaneous administration of a sympatholytic 
drug) reach a certain degree of resistance to CLOP edema of the lunp. 
Koenig and Koenig® observed that in their cases formaline-stress inhib¬ 
ited the appearance of pulmonary edema consequent to ammonium chlo¬ 
ride intoxication. 

We were unable to support any of these observations. Pretreatment with 
adrenaline did neither prevent nor reduce pulmonary edema due to ad- 
renaine or CLOP (unpublished material). Ammonium chloride edema- 
according to further unpublished experiments—remained unifluenced in 
formaline-stressed animals. 

Adrenalectomy has an opposite effect in pulmonary edema due to oxygen 
poisoning P- it protects animals against the pulmonary consequences of 
high oxygen pressure. This however seems to be rather a special charac¬ 
teristic of this type of intoxication. 

Recently, some clinical observations were reported concerning the bene¬ 
ficial effect of Prednisolone in more chronic types of lung edema in patients 
suffering from chronic congestive heart failure. 

We were unable to obtain protection by stimulation of the adrenal cor¬ 
tices with formaline stress (Group VI of Table I), or by injecting immense 
doses of corticotrophine (Groups VII and VIII, Table I) in pulmonary 
edema following inhalation of GLOP. Serafini and Scapellato'-’ have 


TABLE 11 

ROLE OF THE ADRENALS IN THE DEVELOPMENT OF LOBELINE 
PROTECTION IN SOME FURTHER TYPES OF EXPERIMENTAL LUNG EDEMA 

No. of Group 

Form of 
Edema 

Adrenals 

Lobeline 

Treatment 

No. of Rats 

Mean Body 
Weight, g. 

Survival 
Time, Min. 

Lung Weight, 
Per Cent of 
Body Weight 

I 

ANTU 

intact 

■withheld 

10 

127 

190 

5) 

1.33 (±0.04) 



intact 

fciven 

14 

162 

123 

(± 5) 

0.97 (±0.04) 



removed 

withheld 

10 

178 

187 

(± 5) 

1.49 (±0.07) 



removed 

given 

15 

183 

152 

(± G) 

1.06 (±0.04) 

II 

NH.CL 

intact 

given 

12 

176 

33 

(± 2) 

0.95 (±0.08) 



removed 

given 

12 

250 

34 

(± 3) 

0.89 (±0.04) 

III 

vnpotomy 

intact 

withheld 

21 

159 

no 

(il2) 

1.37 (±0.08) 



intact 

given 

17 

163 

SO 

(± 8) 

1,03 (±0.04) 



removed 

withheld 

16 

178 

114 

(:tl0) 

1.3S (±0.09) 



removed 

given 

15 

154 

70 

{± 6) 

1.25 (±0.07) 


Nvitnbers in imrcnthcsis mean standard deviation. 
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either failed to inhibit the occurence of adrenaline lung edema in rabbits 
by administration of 5-10 I.U. of corticotrophine. 

In view of the fact that stimulation of the adrenal cortex even by ex¬ 
treme doses of physiologic and pharmacologic substances remained abso¬ 
lutely ineffective in inhibiting CLOP-edema it seemed unlikely that lobe- 
line protection would be due simply to adrenocortical lu'perfunetion. This 
suggestion was further emphasized by our results obtained in hypophy- 
sectomized rats (Group V, Table I). In these animals lobeline remained 
effective. Some other mechanism, rather independent of the anterior pitu¬ 
itary had to be searched for. 

Anitchkow® and Kuznetzow" demonstrated years ago that lobeline in¬ 
creases the secretion of adrenaline. It was attempted therefore to investi¬ 
gate the signficance of the adrenal medulla in the protective effect of lobe¬ 
line. Noi'-adrenaline—as indicated in Group IX of Table I—rather in¬ 
creased lung edema formation in CLOP-poisoned adrenalectomizecl rats. 


The Protective Effect of Loheline in Various Forms of 
Experimental Lung Oedema in the Rat as Affected by the 
Removal of Both Adrenals 
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On the other hand, lobeline was found to be fully effective in medullec- 
tomized animals (Group X of Table I). These observations seemed to in¬ 
dicate the conclusion that the adrenal medulla has no part in the mecha¬ 
nism of lobeline action. 

In the next three groups of experiments the effect of adrenal cortical 
steroids was investigated. All these were carried out in adrenalectomized 
animals. 

Extreme amounts of cortisone and hydrocortisone failed to influence 
lung edema formation (Group XII of Table I). DOCA given to adrenal¬ 
ectomized animals was ineffective in reestablishing lobeline protection 
(Group XI of Table I). On the other hand if lobeline was administered 
to adrenalectomized, cortisone treated rats (Group XIII of Table I), in¬ 
halation of CLOP failed to result in lung edema: mean lung weight in 
these rats was identical to that of intact, lobeline-treated, gassed animals 
(Group II of Table I). The protection was equally complete whatever the 
dose of cortisone has been between 5-100 mg. The effect of smaller doses 
of cortisone was not investigated. The effect of cortisone preadministra¬ 
tion depended only from the time of the injection: it had to be given not 
more than six hours before the experiments. 

From these experiments it was concluded that both lobeline and cor¬ 
tisone if given separately to adrenalectomized rats are ineffective in pre¬ 
venting pulmonary edema. These data support the concept that though 
an intact adrenal cortex is essential for the appearance of lobeline protec¬ 
tion, cortisone has a supporting role and not an obligatory action.^'* A 
somewhat similar observation was recently reported by Kelmen*- who 
stated that the presence of cortisone pei'mitted to maintain the permeabil¬ 
ity inhibiting action of salicylates on the hind-paw edema of adrenalec¬ 
tomized rats. In his experiments however larger doses of cortisone were 
necessary. 

Rat adrenal cortices secrete mostly aldosterone and corticosterone:^^ 
cortisone is secreted only in small amounts.’” It remains still to be settled 
which of these three substances is responsible for the permissive action 
described above. 

Mean lung weight of rats in which CLOP-inhalation was carried out 
immediately subsequent to adrenalectomy (Group XIV of Table I) was 
inferior to group IV and equal to Group I of Table I. This seems to sup¬ 
port the concept that the amount of prefabricated cortical hormones is 
insufficient to permit lobeline protection. 

Does the same mechanism of lobeline action apply to other tjqies of lung 
edema? The answer to this question was found disturbing. 

It is generally accepted that the mechanism of ANTU-edema is much 
similar to that of CLOP-edema of the lungs. We therefore turned our 
first attention to ANTU. (Group I of Table II). ANTE edema was found 
somewhat more severe in adrenalectomized rats. (The difference was how¬ 
ever statistically not significant). Adrenalectomy, to our surprise, failed 
to inhibit the protective effect of lobeline: the extent of lobeline protection 
was similar both in intact and in adrenalectomized animals. A similar re- 
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suit was obtained in ammonium chloride intoxication i- 

mained fully effective in adrenalectomized rats (Group II of ^ril)' 
and m aderenahne-edema (unpublished): the protection afforded by lo^ 
line in adienaline lung edema was unchanged in the absence of the adrenals 

doses of lobehne have a ganglionic blocking effect. Ganglionic blockers are 
well known to inhibit ammonium chloride and adrenaline edema. Logicailv 
1 was therefore expected that the same will happen in vagotomy-induced 
lung edema. The contrary has however occurred (Group III of Table II). 
Removal of both adrenals failed to influence edema formation in vagot- 
omized animals. Despite expectation, no lobeline protection was observed 
in adrenalectomized animals. 


Does the difference in the mechanism of lobeline protection justify a 
conclusion on the genesis of different types of lung edemas? This and 
many other points of this work can not be answered at present. 


SUMMARY 

Large doses of lobeline inhibit lung edema formation in chloropicrin 
(CLOP) poisoned rats. No protection was observed if lobeline was given 
to adrenalectomized animals. Hypophysectomy, adrenal medullectomy did 
not interfere with the protective effect of lobeline. 

Stimulation of the adrenal cortex of intact rats by formaline stress or 
by the administration of adrenocorticotropic hormones, administration of 
desoxycorticosterone acetate or cortisone to adrenaiectomized rats failed 
to influence lung edema formation even if given in extremely large doses. 

Lobeline was fully effective in preventing pulmonary edema in adrenal¬ 
ectomized rats if the animals were given a pretreatment of cortisone. This 
observation supports the concept that though an intact adrenal cortex 
is essential for the appearance of lobeline protection, cortisone has a sup¬ 
porting role and not an obligatory regulatory action. 

The presence of the adrenals were not necessary to permit lobeline pro¬ 
tection in or-naphthjd-thiourea (ANTU), ammonium chloride, and adrenal¬ 
ine induced lung edema. 

Lung edema in rats subjected to bilateral cervical vagotomy did not re¬ 
spond to lobeline in the absence of the adrenals. 

Our thanks are due to Messrs. Organon Ltd. (Oss, The Netherlands) for a generous 
supply of hormone preparations. Invaluable suggestions and help given by Ur. L. 
Kelemen is gratefully acknowledged. Funds for this work were made available by the 
Army Medical Research Institute through the interest of Col. Dr. I. Kenez. 

RESUMEN 

En las ratas intoxicadas con cloropicrina (CLOP) la formacion del 
edema se inhibe mediante grandes dosis de lobelina. Si la lobelina se did 
en animales adrenalectomizados no se observe que la lobelina protegiese. 
La hipofisectomia, la medulectomia adrenal no interfirieron el efecto pro¬ 
tector de la lobelina. _ 

La estimulacion de la corteza suprarrenal en ratas intactas, por medJo 
de stress producido por la formalina o por la administracidn de hormona.s 
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adrenocorticitropicas, administracion de desoxicorticosterona (acetato) o 
cortisona a las ratas adrenalectomizadas no influyoen la formacion del 
edema aiin dadas a dosis extremadamente altas. 

La lobelina fue completamente efectiva para prevenir el edema pulmonar 
en las ratas adrenalectomizadas si a los animales se les did un tratamiento 
previo con cortisona. Esta observacion apoya el concepto de que aunque 
un cortez intacto es esencial para que haya proteccion con la lobelina, la 
cortisona tiene un papel de soporte en el edema pulmonar producido por 
L-naftil-tiourea (ANTU), el cloruro de amonio, y por la adrenalina. 

El edema pulmonar en ratas sujetas a vagotomia cervical bilateral no 
respondio a la lobelina en ausencia de suprarrenales. 

RESUME 

De fortes doses de lobeline empechent la formation d'oedeme pulmonaire 
chez les rats empoisonnes par le chloropicrine (CLOP). On n'observa 
aucune protection si la lobeline est donnee a des animaux apres surrenalec- 
tomie. L’hypophysectomie et I’ablation medullo-surrenalienne n’empecbent 
pas I’eifet protecteur de la lobeline. 

En I’absence de lobeline, la stimulation du cortex surrenal chez les rats 
indemnes, par des injections de “formaline” ou par 1’administration d’hor- 
mones adrenocorticotropes, aussi bien que I’administration de grandes doses 
de cortisone (desoxycorticosterone) chez les rats ayant ete surrenalec- 
tomises ne purent empecher le developpement d’oedeme pulmonaire. 

La lobeline est capable d’empecher I’oedeme pulmonaire chez les rats 
surrenalectomises traites par la cortisone. 

Un travail ulterieur est necessaire pour preciser le mecanisme exact de 
I’effet protecteur de la lobeline dans I’oedeme pulmonaire. 

ZUSAMMENFASSUNG 

Hohe Dosen von Lobel in hemmen das Auftreten von Chlorpicrin- 
Lungenoedem bei Ratten. Diese Schutzwirkung wird durch Adrenalekto- 
mie aufgehoben, blieb jedoch durch Hypophysektomie unbeeinflusst. 

Reizung der Nebennierenfunktion durch Formalin-Stress Oder durch 
hohe Dosen des adrenocorticoti'open Hormons, Verabreichung hoher 
Dosen von Cortison Oder Desoxycorticosteron hatte die Entwicklung des 
Chlorpicrin-Lungenoedems nicht beeinflusst. 

Die Lobelin-Schutzwirkung bei adrenalektomisierten Tieren wurde durch 
Cortison-Vorbehandlung wiederhergestellt. Es scheint als ob die Nebenn- 
ierenrinde iiber eine unentbehrliche, jedoch keine regulative Rolle ver- 
fiigte. 

Eine ungestdrte Lobelin-Schutzwirkung war auch nach Entfernung der 
Nebennieren bei a-Naphthyl-thioharnstoff-Oedem, bei Ammonium chlorid 
Oedem und bei Adrenalin-Oedem beobachtet. Entfernung der Nebennieren 
verhinderte jedoch die Lobelin-Schutzwirkung bi Vagotomie-Lungenoedem. 
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Ebstein’s malformation of the tricuspid valve was first described by 
Wilhelm Ebstein in his publication of 1866,' The salient features of this 
defect which are relatively constant are: (1) A dilated right atrium usu¬ 
ally to a severe degree, (2) Downward displacement of the tricuspid valve 
into the idght ventricular portion of the heart, (3) Severe distortion of 
the posterior and septal leaflets of the tricuspid valve by this downward 
displacement of their attachments. There may or may not be variable 
associated defects such as a patent foramen ovale or atrial septal defect, 
fenestrations of the defoi*med tricuspid leaflets, diminution in the x’ight 
ventricular capacity, evidence of tricuspid insufficiency, and conduction 
defects consisting of right bundle branch block with prolonged PR interval. 

This association of congenital defects has been recognized rather infre¬ 
quently since Ebstein’s description so that in 19BT Yates and Shapiro, re¬ 
viewing the literature, added the 16th reported case.- Kilby and co-work¬ 
ers® recently re-reviewed the literature and added five more cases along 
with one patient surviving closure of the ati'ial communication. 

It is of interest in the light of the frequent association of conduction 
defects with this malformation that detailed studies by Yates and Shapiro 
of the right and left bundles of His revealed no abnormalities of the left 
bundle branch, and although the course of the right bundle branch was 
somewhat abnormal it conformed in a general way to that of the normal 
heart. 

Thus far medical treatment has consisted of non-specific management 
of complications as they appear. These have been decompensation (fre¬ 
quently associated with the onset of cyanosis) and arrhythmias. A sig¬ 
nificant number of these patients die suddenly presumably of ventricular 
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fibrillation. The surgical approach to this congenital malformation has 
been limited to attempts at closure of the patent foramen ovale or atrial 
septal defect if such is present. The goal of this palliative procedure is 
to eliminate the right to left shunt with its resultant desaturation, hem¬ 
atocrit increase, and paradoxic emboli. However, it is probable that 
the right to left shunt represents a compensatoiy phenomenon in these 
patients and its eradication may hasten death by provoking or aggravat¬ 
ing right heart failure. In 1956 the Mayo Clinic group reported one sur¬ 
vivor out of five cases operated upon by closure of the atrial defect, the 
other four died soon after surgery or during induction of anesthesia.-' 

It is the purpose of this presentation to offer a more definitive surgical 
procedure based upon the in vivo study of the anatomy in a recently ob¬ 
served case. 

Report of Case 

The patient was a 10 year old girl who had had cyanosis from birth. Examination 
and catheterization findings in November of 1952 suggested the diagnosis of Ebstein’s 
malformation. In 1954 the patient was started on digitalis as congestive failure was 
evident for the first time. Also, at that time it was noted that the hematocrit was 
increasing. By September of 1955 the hematocrit had reached 66 per cent. In November 
of 1956 she suffered a left cerebrovascular accident which precipitated the decision 
to seek surgical treatment , 

On admission to the University of Minnesota Hospitals for the first time in November 
1956, she had right hemiparesis and aphasia. She was deeply cyanotic. Her EKG 
changes were consistent with the diagnosis of Ebstein’s disease with right bundle branch 
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FIGURE 2: Massive cardiomegaly, much enlarged right atrium, large right ventricle, 
pulmonary artery segment flattened, decreased pulmonary vascularity. 



HGURE d : t lew of the displaced Tricuspid valve, note normal position of anterior 
leaflet, -—denotes true annulus, —.—.—denotes superior border of displaced leaflets. 
A.L, = anterior leaflet, P.L. = posterior leaflet and S.L. = septal leaflet of Tricuspid 
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block, peaked P waves, prolonged PR interval (Figure 1). The roentgen picture was 
also characteristic (Figure 2). A “box-like” appearance of the heart resulting from 
the narrowed vascular pedicle and enlarged right atrium were prominent features. 
A few days after admission, thrombophlebitis of the left leg was noted, and anti¬ 
coagulant therapy was started. Her condition was considered desperate unless some¬ 
thing reparative could be done. It was believed unlikely that simple closure of her 
patent foramen ovale would provide enough therapeutic benefit to make it worth 
attempting. The proposed alternative was to utilize total cardio-pulmonary bypass 
with the pump-oxygenator and under direct vision to attempt a reconstruction of the 
malformed tricuspid valve leaflets together with closure of the patent foramen or 
atrial defect. It was thought that this could be done by detaching these malpositioned 
posterior and septal leaflets and reattaching them more normally. After some slight 
improvement in her condition, this surgery was planned for December 19, 1956; but she 
expired during induction of anesthesia. 

Examination of the fresh specimen in detail revealed an enormously distended right 
atrium with a paper-thin wall. The heart, principally the right atrium, contained 
3000 cc. of blood. The right atrioventricular annulus measured 19 centimeters in cir¬ 
cumference as contrasted to 7 centimeters for the left atrioventricular annulus. The 
leaflet arrangement of the tricuspid valve was similar to the Ebstein original descrip¬ 
tion (Figure 3). The anterior leaflet was for all intents and purposes quite normal 
in shape and position though considerably larger than normal. The septal and posterior 
leaflets were displaced into the right ventricle and were attached far below the normal 
annular location (Figures 4 and 5). There was no atrial septal defect, but a dilated 
foramen ovale communication was present. 

The Suggested Reparative Procedure 

Our previous studies upon this •malformation has been based, of neces¬ 
sity, upon the rigid, leathery, formalin fixed specimens available from 
previous years. These are often completely unsatisfactory for purposes of 
devising surgical treatment as this case illustrates. In studying possible 
reparative procedures in this pliable specimen it -was noted that the mal¬ 
positioned leaflets could be repositioned more normally by a simpler ma¬ 
neuver than had been planned. 

It -was possible, in the fresh specimen, and through a right atrial car- 
diotomy, to place a row of interrupted silk stitches between the true an¬ 
nulus and the false annulus (i.e. the tissue just above the abnormally 
placed leaflets) (Figures 3 to 5). When tied, these stitches, having been 
placed with one bite in the true annulus and the other in the false annulus, 
pulled the posterior leaflet up to the true annulus by plicating outward a 
fold of the very thin atrialized ventricular wall (Figure 6). The right coro¬ 
nary artery must be safeguarded in the placement of these stitches. As 
a result of this plication, the triangular shaped piece of ventricular muscle 
folded outward would no longer function as an integral part of the right 
atrium. The identical procedure was carried out for the septal leaflet. 
This plication maneuver would appear simpler, quicker and more feasible 
than the previously considered procedure of cutting the leaflets free and 
reattaching them in a more normal position. 

The septal portion of this plication operation would perhaps be some¬ 
what more difficult in that there is not the mobility of the septum com¬ 
parable to the posterior wall of the right ventricle. Nevertheless, it was 
possible to oppose the annulus fibrous at the septum with the septal leaflet. 
Moreover, it is proposed that any large and obvious fenestrations in the 
leaflets themselves should be repaired with fine silk sutures and the atrial 
defect, if present, closed. As the displaced leaflets were brought up to 
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placement of a few honzonta] mattress stitches tied over small Ivalon 
P edgets, such as has been utilized for the correction of mitral insufficiency. 

disturbed by the paucity of valve tissue present in the 
small nubbin-hke septal leaflet, but it seemed quite likely that the other 
wo leaflets with their more abundant leaflet tissue should be adequate to 
complete the atrioventricular closure during ventricular s 3 'sto]e, partic- 
u arly since the anterior leaflet in this specimen had undergone compen¬ 
satory enlargement. In summary, the multiple potential accomplishments 
of this plication operation proposed for Ebstein’s malformation would be 
neutralization of the contrary acting ventricular tissue in the atrium, the 
reduction in annular circumference, and repositioning of the malposetl 
tricuspid leaflets so that they could function more effectively'. 


Dismission 


The right side of the Ebstein heart beats inefficiently and often para¬ 
doxically and this surgical procedure should correct these abnormalities. 
That is, as the right atrium of the Ebstein heai't contracts in systole, the 
ventricular portion which has been atrialized, relaxes in diastole, and 
when the right atrium is in diastole, the atrialized ventricular portion is 
contracting. Since these two triangular shaped areas of the atrialized 
ventricle would be excluded by the plication with stitches as described, the 
Ebstein heart might be freed of this paradox and recover some efficiency 
on this basis alone. 


According to Kilby’s-’’ recent study, approximately one-third of the 
recorded deaths from Ebstein’s malformation were the result of con¬ 
gestive heart failure. Thus, it seems likely that a majority of these pa¬ 
tients have congestive heart failure in the terminal stages of their dis¬ 
ease. In many Ebstein patients there is no disagreement over the pres¬ 
ence of clinically obvious tricuspid insufficiency. However, in other pa¬ 
tients this incompetency is not immediately obvious probably being masked 
by the greatly enlarged and distensible right atrium allowing considerable 
regurgitation of blood by serving as a reservoir and thus acting as a buffer 
for the systemic veins and the liver. Also, there is the decompi essing 
effect of a patent foramen ovale which may postpone clinically obvious 
right heart failure. The proneness of these patients to fatal arrhythmias 
is more difficult to explain, but it is clear that this complication plays a 
consistently more important role than in most other forms of congenital 
heart disease. Moreover, cai'diac catheterization in this malformation 
has been more hazardous because of this danger of a serious arrhythmia. 
It is hoped that the proposed surgical procedure by establishment of more 
effective right heart function with consequent reduction in the atrial over¬ 
distention present might lessen their susceptibility to these ai'^^^hmias. 
Lev et aU have contributed additional information upon these arrhjffhmias 
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exhaustively studying a case of Wolf-Parkinson-White Syndrome (short 
PR interval with a prolonged QRS) in an Ebstein heart. These investi¬ 
gators found an anatomic basis for the arrhythmias occurring in their 
patient. These abnormalities consisted of a right atrioventricular com¬ 
munication outside the usual conduction system, a communication of the 
right bundle branch and the right side of the septum, and encasement of 
the right branch in dense fibroelastic tissue. One gains the impression 
from their study that these exti'a-conduction pathways consisting of an 
intermediary muscle bundle with numerous fasiculi to the right atrial 
appendage and the parietal wall of the right ventricle are the most im¬ 
portant elements in the genesis of these conduction irregularities. This 
may account for the arrhythmias found in the Ebstein heai't and also for 
the unexplained deaths due to this disease. If so, it is possible that the 
suggested operative technique might alter beneficially this irregular path¬ 
way of conduction by deliberately placing the plicating stitches close 
enough together so as to interrupt these abnormal atrioventricular path¬ 
ways. 

The proposed operation would necessitate total cardiopulmonary bypass 
with the pump-oxygenator as previously described.-'- " Obviously, a trial 
in patients who have not reached the terminal stages of myocardial de¬ 
compensation would offer the best test of this hypothesis. 

SUMMARY 

A case of Ebstein’s malformation of the tricuspid valve has been studied. 
Because of the relative rarity of this defect and the lack of any adequate 
medical or surgical treatment, a suggested operation is presented for 
direct attack upon the deformities. Under direct vision by use of total 
cardiopulmonary bypass the paradoxically contracting atrialized ventric¬ 
ular tissue would be excluded by plication. At the same time, tricuspid 
valvular function would be improved by the bringing up of the abnormally 
placed tricuspid leaflets to their true annulus. Also, any patent foramen 
ovale or atrial septal defect found present would be closed, and fenestra¬ 
tions in the leaflets of the tricuspid valve repaired by fine stitches. The 
goal of this proposed operation would be the creation of more effective 
right heart function. 

EESUMEN 

Se presenta un caso de malformacion de Ebstein de la valvula tricuspide. 
Debido a la falta de tratamiento medico o quirurgico adecuado, proponemos 
una operacion para la correccion de esta anamalia. La operacion tiene por 
objeto eliminar funcionalmonte el tejido ventricular situado por arriba de 
las valvas anormalmente desplazadas de tricuspide, mediante la fijacidn 
de su horde de insercion al anillo auriculo-ventricular, utilizando un metodo 
a cielo abierto y bajo vision directa con ayuda de circulacion extracorporea 
y exclusion cardio-pulmonar circulatoria temporal. Se piensa que la funcion 
de la triciispide mejoraria de esta manera. Simultaneamente una comuni- 
cacidn interauricular o un orificio de Botal persistente, asi como posibles 
fenestraciones en las valvas de la tricuspide, pordian ser reparados ade- 
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cuadamente. La meta de la operacion seria la creacion de 
derecho funcionalmente mas efectivo. 
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RESUME 

Un cas de malformation d’Ebstein de la Valvule tricuspide a ete etudie 
A cause de la rarete relative de cette lesion et de I’absence de traitement 
medical ou chirurgical adequat, nous avons suggere une technique correc¬ 
tive. La portion ‘auricularisee” du ventricule, avec contraction paradoxale, 
serait exclue vers I’exterieur par plicature, sous vision directe a I’aide de 
I ajipareil coeur-poumon. La function de la tricuspide etant amelioree dii 
meme coup par Felevation des feuillets valvulaires au niveau de I’anneau 
trio-ventriculaire. Les anomalies associees telles que “foramen ovale” ou 
communication interauriculaire seraient suturees et les orifices dans les 
feuillets tricuspidiens pourraient etre repares en meme temps. 

Le but de cette intervention est I’amelioration de la fonction ventriculaire 
droite. 

ZUSAMMENFASSUNG 

Ein Fall von Epstein’s Missbildung der Valvula Tricuspidalis Wurde 
beschrieben. Die relative Seltenheit dieses Defects erklart den Mangel an 
adequate!’ chirurgischer oder interner Behandlung. Ein director operative!- 
Angriff der Missbildungen durch totale Herz-Lungen Ausschaltung unter 
Sicht ist hiermit empholen. Das sich paradox, Verhof ahnlich contrahier- 
ende Kammer Gewebe wird durch Plikation ausgeschlossen. Zur gleichen 
Zeit kann durch Hebimg der Klappen zu ihrem wahren Ring die Funktion 
der Valvula Tricuspidalis verbassert werden. Ebenfalls kann ein offener 
Foramen Ovale oder ein Vorhof Septum Defect geschlossen werden und 
Fenestrierungen der Tricuspidal Klappen mit feinen Nahten repariert 
werden. Die Verbesserung der Funktion des rechten Herzens ist das Ziel 
des vorgeschlagenen chirurgischen Eingriffes. 
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Convulsive Syncope Due to 
Rapid Ventricular Arrhythmias 

GEORGE A. SPIKES, M.D., HERBERT G. LIBERTY, M.D., 
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The clinical manifestations of cerebral anoxia due to failure of left ven¬ 
tricular output are identical, regardless of the cause. Variations in the 
symptoms and signs of cerebral anoxia are due to differences in duration 
and intensity of circulatory impairment. Cerebral arteriosclerosis, when 
present, may exert a profound effect. Thus pallor, faintness, and syncope 
may occur with asystole of 10 to 15 seconds duration, while with longer 
attacks cyanosis, convulsions, and stertorous breathing appear. Non-fatal 
attacks lasting longer than 60 seconds are rare, but do occur.^ 

The names of Morgagni, Adams and Stokes are classically associated 
with episodes of what' Morgagni called “epilepsy with a slow pulse.” 
Gerbezius years earlier had described a patient with intermittent slow 
pulse, dizziness and slight epileptic attacks. It is interesting to speculate 
that the carotid sinus may have been hyperactive in Morgagni’s patient 

since he wrote “.so that we now began to fear, lest the head itself 

had also contracted the injury, especially as, upon a very quick turn of 
the head, the epileptic insults recurred, and left a sense of weight with 

stupidness in the head.Many years later vasovagal reflexes were 

recognized as causes of ventricular diastole producing cerebral anoxia. 

More recently^ identical clinical manifestations have been shown to be 
due to rapid ventricular arrhythmias which impair left ventricular out¬ 
put. Of 64 cases reported by Parkinson et al.,^ 13 had ventricular tachy¬ 
cardia or ventricular fibrillation without ventricular standstill, 33 had 
ventricular standstill alone and 18 had ventricular arrhjffhmias with 
periods of ventricular standstill. Between syncopal attacks a majority of 
those with ventricular arrhythmias had complete heart block, and the 
others (4 of 31) had partial blocks. 

We have I'ecently observed four patients in whom ventricular arrhythmias 
caused cei’ebral manifestations. These cases illustrate some of the prob¬ 
lems in management of these arrhythmias, especially in the pi-esence of 
atrio-ventricular block. 

Case Reports 

Caac 1: E. G.. a 0.8 year old white woman was admitted with a history of conjrestive 
failure six months previously for which she was dipitalizod. Her blood pressure Was 
180/80, and the apical i-atc was '74/minutc and pros.sly irrepular. There was moderate 
cardiomepaly, but no evidence of failure. The admission electrocardiopram (Fipure 1 \) 
showed atrial fibrillation. Maintenance dipitalis was continued, and the rhvthm cW- 
verted to sinus with quinidine (Fipure IB). She was maintained on 400 mp.‘quinidine 
four tunes daily at home and did well for 10 days, but then she became anprv and 
fainted. \s hen readmitted, atrial fibrillation was apain present and quinidine was 
increased to 000 mp. four times dailv. Tracinp two davs later (Fipure 1C) demon¬ 
strated a supraventricular rhythm without conducted P waves at a rate of 50/niinute. 
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FIGURE 1 


figure 2 




Figure I (Case 1): Thla series of SeSTn^ 

qSine including A-V dissociation prolonged^^QT 1). 

tricular hyperirritability. 
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A ventricular complex arose from" the descending limb of T in lead II and the QT 
intervals were very prolonged (0.64 sec.). While V3 was being recorded she had a 
syncopal attack identical to the one prior to the second admission. The grossly ab¬ 
normal rhythm was ventricular fibrillation. Examination revealed absence of pulse 
and heart tones. The episode lasted only a few seconds. Quinidine was discontinued 
and procaine amide (Pronestyl) 250 mg. four times daily begun. Sinus rhythm had 
been restored six hours later (Figure ID). 

A follow-up tracing (Figure 2) eight days later showed sinus rhj’thm with normal 
QT intervals and no evidence of excessive ventricular irritability on a dosage of 
Pronestyl 250 mg. every six hours. 

Comment: This case illustrates that quinidine can produce episodes of 
rapid ventricular arrhythmia. It was shown by Schwartz et al.® in 1953 
that quinidine produced transient ventricular fibrillation in patients who 
had conduction disturbances. Because quinidine depresses the inherent 
rhythmicity and irritability of the heart it is particularly dangerous where 
there is A-V dissociation. Procaine amide is generally thought to have 
a similar action, but in this case smaller doses appeared to prevent fibril¬ 
lations without toxic side effects. 

Case 2: W. J., a 62 year old white woman with generalized arteriosclerosis and 
symptoms of cardiac failure for two months was admitted with a history of increas¬ 
ingly frequent syncopal attacks for one week. Her blood pressure was 190/60, and 
the apical rate was about 60/minute and irregular. Examination revealed moderate 
cardiomegaly, reduced peripheral pulses, and evidence of mild right ventricular failui'e. 
Admission electrocardiogram showed complete heart block with a regular idioven¬ 
tricular rhythm at a rate of 38/minute. She was given isopropyl norepinephrine 
(Isuprel) 10 mg. sublingually every four hours, theophylline ethylenediamine (Ami- 
nophyllin) 0.5 gm. rectally every eight hours, pentaerythrital tetranitrate (Peritrate) 
10 mg. orally every four hours, mercaptomerin (Thiomerin) 1 cc. intramuscularly 
and epinephrine in oil 0,25 cc. intramuscularly every four hours. Syncopal and con¬ 
vulsive attacks with cyanosis became more frequent. After atropine and meperidine 
(Demerol) in small doses were given, the electrocardiogram (Figure 3) showed high 
grade partial A-V block with periods of A-V dissociation and multifocal ventricular 
premature contractions. Twenty-four hours later she was still having syncopal attacks 
and an electrocardiogram (Figure 4A and B) showed short paroxysms of ventricular 
tachycardia at frequent intervals. Finally she was given 100 mg. of procaine amide 
intravenously over a two minute period. During the injection she had another con¬ 
vulsion. The electrocardiogram (Figure 4C and D) showed runs of ventricular fibrilla¬ 
tion and flutter. Pronestyl was discontinued and the last electrocardiogram before 
death (Figure 4E) taken with the patient conscious, showed complete heart block. 
Convulsive episodes became more frequent and severe and she expired 12 hours later. 

Comment: This case demonsti’ates the danger of procaine amide in the 
presence of A-V conduction disturbances. It also shows that convulsive 
syncope can occur on the basis of ventricular tachycardia and fibrillation. 
In retrospect there were early clues that the convulsive attacks were not 
due to ventricular standstill. The obvious hyperii-ritability of the ventri¬ 
cles evidenced by the multifocal ventricular extrasystoles, and its aggra¬ 
vation by epinephrine was a warning of impending ventricular tachycardia 
or fibrillation. It is now generally agreed that quinidine and procaine 
amide are both contraindicated in the presence of conduction defects be¬ 
cause they are prone under such circumstances to cause episodes of ven¬ 
tricular fibrillation. The prevention of rapid ventricular arrhythmias is 
difficult, if not indeed often impo.s.sible when complicated by conduction 
defect.s. Isopropyl norepinephrine was used in this case but the dosage 
was small. Results may have been better if subcutaneous or intravenous 
administration had been possible. 
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Fiaure 3 (Case 2) : This figure demonstrates extreme ventricular hyperirritability in 
the presence of a high grade partial A-V block.—Figure i (Case 2): The ventricuiar 
hvperirritabiJitv of the preceding figure has now increased to become runs of pre- 
fibriliary tachycardia. Pronestyl at this time caused ventricular fibrillation. 
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Case S: J. G., an 81 year old white man was seen in the home because of an episode 
of syncope. His blood pressure was 200/100, the apical rate 48/minute with regular 
rhythm. He was given ephedrine and pentobarbital sodium (Nembutal), each 25 mg. 
every six hours. A second syncopal attack occurred two days later, and he was then 
admitted in acute severe left ventricular failure. The blood pressure was 240/150, 
and the apical rate about 40/minute but irregular. P’Dllowing sedation, an electro¬ 
cardiogram (Figure 5) showed the termination of an episode of ventricular tachy¬ 
cardia which corresponded clinically with syncope and convulsions. He was given 
1.6 mg. lanatoside C (Cedelanid) intravenously but died forty-five minutes after ad¬ 
mission. 

Comment: This elderly male had advanced arteriosclerotic heart dis¬ 
ease. The complete heart block was probabl}'^ on the basis of fibrosis in¬ 
volving the A-V node or bundle above its bifurcation. The idioventricular 
rhythm was paced by a focus higher than the bifurcation of the His bundle 
since the QRS complexes are narrow. An acute infarction probably caused 
the arrhythmia and acute left ventricular failure, but there were no su- 
porting electrocardiographic signs. Intravenous lanatoside C may have 
increased the irritability of the ventricles and thus contributed to the 
final episode of ventricular fibrillation. However, the degree of failure 
made rapid digitalization imperative. 

Case 4: G. B., a 75 year old woman was admitted after having several syncopal 
attacks in the home and ambulance. She was known to have had long standing arterio¬ 
sclerotic heart disease, and had been digitalized for years. Each observed episode was 
similar in that she became apneic, cyanotic, and convulsed. Dui'ing each attack no 
heart tones could be heard, and no pulse felt. Between attacks she was conscious, 
and the apical rate was 92/minute and regular. The episodes occurred at intervals cf 
four to five minutes and lasted 15 to 20 seconds. Procaine amide 200 mg. intravenously 
was given in the home. Upon admission to the hospital fifteen minutes later an electro¬ 
cardiogram (Figure 6A) was taken. While venti-icular fibrillation was being recorded 
in VS, she had another episode from which she spontaneously recovered. While the 
electrodes were still in place she became apneic and pulseless, and was given intra¬ 
cardiac epinephrine. The electrocardiogram (Figure 6B) showed ventricular tachy¬ 
cardia at a rate of 180/minute. Dui-ing this tracing she again recovered for a few 
minutes more. However, after being given 200 mg. procaine amide intravenously, she 
expired five minutes later during another attack. 

Comment: The sudden onset of symptoms and the variety of rhythms 
occurring in a subject with known arteriosclerotic heart disease raises the 
question of myocardial infarction. There was however no pain, and the 
electrocardiogram is not diagnostic of acute infarction, although there are 
evidences of old posterior scarring. 

The electrocardiogram (Fig, 6A) shows A-V dissociation with a faster 
atrial (110/minute) than ventricular (100 minute) rate in the standard 
leads. Ventricular prematures ai-e present singly in leads II, III and AVR 
and in runs in V2. Ventricular fibrillation is seen in V3 and a supraventri¬ 
cular tachycardia at a rate of 150/minute is seen in V4, V5 and V6. In 
view of the known propensity of procaine amide to cause ventricular 
arrhythmias in complete heart block” the possibility that some of these ar¬ 
rhythmias were due to that drug cannot be denied. The last electrocardio¬ 
gram taken five minutes before death shows typical ventricular tachycardia 
at 180 minute. Heart tones and peripheral pulses were present and she 
was conscious during this time. 


Discussion 

Ventricular asystole is classically considei’ed due to ventricular stand¬ 
still. which can be due either to e.xtreme ventricular bradycardia in or- 
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ganic A-V block or to excess vagal tone in carotid sinus syncope. The block 
may be due to depression of the conduction mechanism by excess vagus 
tone or to disease within the conduction s 5 ’-stem itself, especially fibrosis 
and anoxia, but sometimes Inflammation. Clinically indistinguishable epi¬ 
sodes accounting for about one-half of cases of convulsive syncope may 
however be due to ventricular asystole caused by one of the rapid ventri¬ 
cular arrhythmias. A clinical clue may sometimes be found in palpitation 
felt by the patient or in recognizing frequent premature beats, but electro¬ 
cardiographic study is necessary in every case and is the only reliable 
method by which ventricular standstill and ventricular fibrillation can 
be distinguished. It is important to make this distinction since logical 
treatment depends upon accurate diagnosis." It is helpful to think of asys¬ 
tole as being due to a myocardium that is either not irritable enough, as 
in some cases of A-V block, or too irritable, as in the case of a rapid ven¬ 
tricular arrhythmia. 

Rational treatment follows from understanding the mechanism which 
is causing the attack. Vasovagal syncope is usually effectively treated 
with atropine or methantheline (Banthine).® Surgical denervation of 
the implicated carotid sinus may be curative, but is rarely necessary. 

When the myocardium is not irritable enough and ventricular stand¬ 
still is causing the attacks, myocardial stimulants are indicated. Epineph¬ 
rine is classically the drug of choice, usually administered in oil. Be¬ 
cause of its ability to cause ventricular arrh 3 d;hmias it should be used 
cautiously and only after the syncopal mechanism is known. Barium 
chloride increases ventricular irritability, but predisposes to ventricular 
fibrillation and is now rarely used. Ephedrine is similar to epinephrine 
and can be given orally. All these drugs are contraindicated in cases of 
rapid ventricular arrhythmias. Standstill and arrhythmias may be found 
in the same patient at different times. This complicates treatment since 
the danger of epinephrine producing ventricular fibrillation or perpetu¬ 
ating it is greater than the danger from transient ventricular arrest. 

Quinidine and procaine amide are considered drugs of choice in termi¬ 
nating uncomplicated ventricular arrhjdhmias when heart block, bundle 
branch block and intraventricular block are absent. In the presence of 
these frequent complications however, both drugs have the capacity to 
cause or perpetuate rapid ventricular arrhythmias. If given intravenously, 
continuous electrocardiographic monitoring is essential. 

Schumacher et al.** found isopropyl norepinephrine (Isuprel) to be the 
drug of choice in convulsive syncope. Whereas epinephrine predisposes 
the heart to ventricular fibrillation, Isuprel stimulates the higher pace¬ 
makers without increasing ventricular irritability. By keeping a higher 
(more rapid) pacemaker active, the ventricular refractory period is pro¬ 
longed and fibrillation prevented. Isuprel has no effect on junctional tissue, 
as have quinidine and procaine amide. Having little pressor activity, it 
is not contraindicated by the presence of hypertension. Isuprel may* be 
administered sublingually in do.«es of 10 mg. as often as is necessary to 
prevent attacks. Parenteral dosage forms of the drug are also available 
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If used subcutaneously 0.2 mg. as often as every hour may be used. In- 

of^loTn^ ^ g-iucose may be given at a rate 

ot 10-20 drops per minute as indicated by electrocardiographic monitor- 

mg. Ihe value of Isuprel in convulsive syncope complicating heart block 
IS confirmed in a series reported by Wright et al.^" 

Recentlyii a patient with heart block of suspected inflammatory etiol¬ 
ogy was helped by the use of the anti-inflammatory action of corticotropin 
(ACTH). 


Sodium lactate has been reported^- of value in cases of ventricular ar¬ 
rest when not due to excess vagal tone. The mode of action is unknown. 
The possibility of precipitating conjestive failure with large amounts of 
sodium must be considered. 

Electrical stimulation^^ of the heart has proved life saving both in 
instances of ventricular standstill and in ventricular fibrillation. The 
value of cardiac massage and electric defibrillation is well known. Sup¬ 
portive measures would include the use of oxygen as arterial oxygen satu¬ 
ration should be raised to as near a normal level as possible. Measures 
aimed at increasing the coronary blood flow may help to carry the oxy¬ 
genated blood to the hypoxic conduction system, and thus one or several 
of the commonly used coronary vasodilators appear worthwhile. 


SUMMARY 

1. Convulsive syncope due to cerebral anoxia as a result of decreased 
left ventricular output occurs in ventricular standstill and in rapid ven¬ 
tricular arrhythmias such as tachycardia and fibrillation. Cerebral arte¬ 
riosclerosis profoundly influences the overall picture. 

2. Electrocardiographic study is essential prior to definitive treatment 
since this is the only certain method by which a distinction can be made 
between standstill and arrhythmia. Standstill and arrhythmia may occur 
in the same patient at different times. 

3. Myocardial infarction not infrequently causes ventricular arrhyth¬ 
mias. 

4. General measures applicable to most patients include oxygen, coro¬ 
nary vasodilators and rest. 

5. Uncomplicated ventricular standstill may be treated with epinephrine, 
but the drug is contraindicated in arrhythmias. 

6. Ventricular arrhythmias in the absence of conduction defects may be 
treated with quinidine or procaine amide. These agents are absolutely con¬ 
traindicated in the presence of conduction defects because of their tend¬ 
ency to produce ventricular arrhythmias, 

7. Isopropyl norepinephrine (Isuprel) is the drug of choice in convul¬ 
sive syncope. It is not contraindicated in infarctions, hypertension, con¬ 
duction defects or arrhji;hmias. 

RESUMEN 

1. El sincope convulsivo debido a anoxia cerebral acontece como un re- 
sultado del rendimiento ventricular izquierdo disminuido en el paro ven- 
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tricular y en ai-ritmias ventriculares rapidas tales como taquicardia y 
fibrilacion. La arterioesclerosis cerebral influye profundamente en el cuadro 
general. 

2. El estudio electrocardiografico es esencial antes del tratamiento defini¬ 
tive puesto que es el unico metodo cierto por que puede distinguirse entre 
paro y arritmia. El paro y la arritmia pueden ocurrir en el mismo en- 
fermo en tiempos diferentes. 

3. El infarto del miocardio no es poco frecuente que cause arritmias 
ventriculares. 

4. Las medidas generales aplicables a la mayoria de los enfermos com- 
prenden: oxigeno, vasodilatadores coronaries y reposo. 

5. El paro ventricular no complicado puede tratarse con epinefrina, pero 
la droga esta contraindicada en las arritmias. 

6. Las arritmias ventriculares en ausencia de defectos de conduccion 
pueden tratarse con quinidina o amida-procaina. Estos medicamentos 
estan absolutamente contraindicados en presencia de defectos de conduc¬ 
cion por su tendencia a producir arritmias ventriculares. 

7. En el sincope convulsive la droga de eleccion es el isopi’opil norpine- 
frina (Isuprel). No esta contraindicado en los infartos, en la hiperten- 
sion, los defectos de conduccion o arritmias. 

RESUME 

1. Une syncope convulsive due a I’anoxie cerebrale par suite de la dimi¬ 
nution du debit ventriculaire gauche peut survenir en cas de pause ven- 
triculaire et dans les arythmies ventriculaires rapides, telles que tachy- 
cardie et fibrillation. L’arteriosclerose cei'ebi’ale joue un role important 
dans le tableau. 

2. Une etude electrocardiographique est essentielle avant d’instituer un 
traitement definitif, puisque e’est le seul moyen certain de pouvoir faire 
la distinction entre pause ventriculaire et aiythmie. La pause et I’arythmie 
peuvent survenir chez le meme malade a des moments differents. 

3. II n’est pas rare que I’infai'ctus myocardique soit a I’origine d’aiy- 
thmies ventriculaires. 

4. Les mesures generales applicables a la plupart des malades com- 
prennent I’administration d’oxygene, les vasodilatateurs des coronaires, 
et le repos. 

5. Une pause ventriculaire sans complication peut etre traitee par 
I’epinephrine, mais le produit est contre-indique dans I’arythmie. 

6. L’arythniie ventriculaire, en I’absence de defauts de conduction, peut 
etre traitee par la quinidine ou I’amide procainique. Ces produits sont 
absolunient contre-indiques en cas de malformations car ils ont tendance 
alors a etre cause d'arythmie ventriculaire. 

7. La “norepinephrine isopropyle” (Isuprel) est la medication de choix 
dans la syncope convulsive. Elle n’est pas contre-indiquee en cas d’in- 
farctus, d'hypertension, de defauts de conduction ou d’arythmies. 
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ZUSAMMENPASSUNG 


. Koliaps mit Krampfen infolge eerebraler Anoxie als Folge eines her- 
abgesetzten Schlagvolumens des linken Ventrikels kommt vor bei hI-z- 
stillstand sowie bei rasch folgenden ventrikularen Arrhytmien wie z.B. 
Tachycardie und Kammerflimmern. Eine cerebrale Arteriosklerose be- 
einflusst in erheblichem Grade das Gesamtbild. 


2. Elekktrocardiographische Untersnchung ist Avesentlich vor endgiiltig- 
er Behandlung, das dies die einzig sichere Methode ist, mit daren Hilfe 
eine Unterscheidung getroffen werden kann zwischen Stillstand unr Ar- 
ihytmie, Stillstand und Arrhytmie konnen zu verschiedenen Zeiten boi 
demselben Kranken vorkommen. 


3. Myocard-Infarktbildung bedingt nicht selten ventrikulare Arrytmien. 

4. Allgemeine Massnahmen, die bei den meisten Patienten anwendbar 
Sind, umfassen Sauerstoff, coronare Vasodilatatoren und Ruhe. 

5. Nicht komplizierter ventrikularer Herzstillstand lasst sich mit Epi- 
nephrin behandein, jedoch ist dieses Mittel bei Arrhytmien contraindiziert. 

6. Ventrikulare Arrhytmien beim Fehlen von Reizleitungsstorungen 
konnen mit Quinidin oder Procain-Amid behandelt werden. Diese Stoffe 
sind vdllig contrindiziert beim Bestehen von Reizleitungs-stdrungen wegen 
ihrer Tendenz, ventrikulare Arrhytmien hervorzurufen. 

7. Isopropyl-Norepinephrin (Isuprel) ist das Mittel der Wahl bei Kollaps 
mit Krampfen. Es ist nicht contraindiziert bei Infarkten, Bluthochdruck, 
Reizleitungsstorungen oder Arrhytmien. 
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CURRENT THERAPY 

The Editorial Board invites yoiir comment. 


Treatment of Peripheral Arterial Disease 

The purpose of the present report is to x’eview briefly the effective 
therapeutic procedures and druffs which are being- employed currently 
for the treatment of the peripheral arterial diseases. The treatment of 
diseases of veins, capillaries and lymphatics will not be discussed. The 
treatment of the arterial diseases is medical and surgical. 

Medical Treatment 

Medical treatment consists of 1) protective measures, 2) drugs and 
3) physical therapeutic procedures. 

Protective Measures: 

The patient should: 1) stop smoking, unless he has had a successful 
sympathectomy, in which case smoking no longer decreases blood flow 
in the sympathectomized area, 2) walk only to the point of pain, 3) 
dress warmly, 4) elevate the head of the bed, 5) avoid the foot-up posi¬ 
tion, 6) not apply heat directly to the feet, 7) not soak the feet in water 
for long periods unless directed by a physician and 8) use alcohol freely 
in the form of whiskey if there are no contra-indications. 

Drugs: 

The agents useful for the treatment of peripheral vascular disease 
fall into at least the following categories: 1) locally acting agents, 2) 
systemic antibacterial agents, 3) anticoagulants, 4) muscle depressants, 
5) adrenal steroids, 6) vasodilators, 7) vascoconstrictors, 8) positive in¬ 
otropic agents, 9) vitamins and 10) anticholesteremic agents. 

Locally acting agents: These are the fungicides, bacteriostatic, cleans¬ 
ing and proteolytic agents. 

Fungicides: Athelete’s foot may be kept under control with propionate- 
caprylate (Sopronol®) powder or ointment, or if this fails potassium 
permanganate soaks 1:10,000 may be employed. 

Bacteriostatic agents; Necrotic tissue should be removed mechanically 
or by soaks with cleansing or proteolytic agents after which cultures 
are made to identify the infecting organism. Gram positive organisms 
often are sensitive to penicillin, 1,000 units aqueous per cc., or to bacitracin 
in the same dosage. Gram positive mixed with gram negative organisms 
may be treated with Sulfamylon® 5 per cent and streptomycin 200 units 
per cc. Pseudomonas aerugonosa and pyocyaneous organisms respond to 
Aureomycin® ointment 3 per cent or a polymyxin bacitracin mixture 
(Polycin®) 1 per cent ointment. 

Cleansing agents: Aluminum subacetate 0.5 per cent solution in dis¬ 
tilled water helps to remove crusts and stop itching. 

Proteolytic agents: These remove fibrin and cellular debris. Varidase® 
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employed. Varidase® is a mixture of streptokinase 
and stieptodornase which are agents excreted by the streptococci. Thev 
split fibrin into polypeptides thereby dissolving exudates. Trvptui-® is 
trypsin a crystilline material from the pancreas which digests non-viable 
cells but does not attack living cells. 

Systemic antibacterial agents: When fever is present cultures from 
ulcers may suggest the offending organism. Sensitivity tests dictate the 
type of drug to be used. The gram positive organisms generally respond 
to penicillin. Gram negative organisms respond to streptomycin. "When 
the oiganism is unknown a combination of penicillin and streptomycin 
intiamuscularly gives a broad spectrum of antibacterial activity. A wide 
spectrum of antibacterial action is obtained with oxytetracycline (Ter- 
ramycin®) orally. 

Anticoagulants: These are used for the prophjdaxis of arterial throm¬ 
bosis or embolus, in patients with atrial fibrillation or mural thrombo¬ 
sis, after trauma to vessels from frostbite and after crush injuries. They 
are contraindicated in patients with abnormalities of the clotting mech¬ 
anism, liver disease, late pregnanej^ advanced renal disease, recent pep¬ 
tic ulcers, subacute bacterial endocarditis, necrotizing arteriolitis, aneu¬ 
rysms of the aorta or when reliable prothrombin and coagulation tests 
are not available. 

Types of drugs: These are heparin which alters the coagulation time 
and the coumarin and indandione derivatives which alter the prothrombin 
time. 


Heparin: When a rapid onset of action and a short duration is desired 
heparin is given six times daily intravenously or intramuscularly. When 
a longer effect is desired it is given deeply subcutaneously every 12 
hours using a highly concentrated solution of 200 mg. per cc. Regardless 
of the method of administration the total dose in 24 hours is based on 
body weight. For a 100 pound subject 200 mg., 150 pound subject 250 
mg. and a 200 pound subject 300 mg. is administered. Coagulation times 
are taken every 24 hours just before an injection and should be about 
2 times normal or about 20 minutes. 

Coumarin and indandione derivatives: These agents are employed for 
intermediate or long term anticoagulant therapy and are listed in Table 
I. There are some differences between these agents which involve the 
size of the effective dose, the time of onset of action, the duration of the 
effect, the time required for the prothrombin time to return to normal 
after the drug has been stopped, and the effectiveness of vitamin K as 
an antidote. Acenocoumarin (Sintrom®) has the advantage of a small 
oral and maintenance dose with rapid onset of action with moderate dura¬ 
tion of effect. Diphenadione (Dipaxin®) has a small initial and main¬ 
tenance dose with a slower onset of action and longer duration than Sin¬ 
trom®. Warfarin (Coumadin®) has the advantage of an intravenou.s 
route of administration which prevents variations in effect due to absorp¬ 
tion, with rapid onset of action. The antidote for all of these agents 
is fi'esh transfusions, vitamin Ki (Mephyton®) orally and parenterallv. 
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Vitamin K is not effective against eyclocoumarol (Cumopyran®) or phe- 
nandione (Danilone®). 

Muscle depressants: These are effective for most night cramps re¬ 
gardless of their etiology. Quinidine sulfate 0.2 gram or quinine 0.6 
gram with Benadryl 50.0 mg. before bed are effective. 

Adrenal Steroids: Prednisone (Meticorten®) 30.0 mg. daily, Predniso¬ 
lone (Meticortelone®) 30.0 mg. daily or ACTH, 40.0 mg. daily are em¬ 
ployed in the treatment of periarteritis nodosa and disseminated lupus 
erythematosus. They are only slightly effective against scleroderma. Pred¬ 
nisone and prednisolone have very little tendency to cause sodium re¬ 
tention and potassium excretion. ACTH is generally used to stimulate 
the adrenal gland after prednisone and prednisolone have been employed 
for some time. 

Vasodilator drugs; These agents for greatest effectiveness should be 
employed in combination. 

Meprobamate (Equanil®), 400 mg. 3 times a day, is employed to pre¬ 
vent central stimulation of the vasomotor center when vasoconstriction 
is functional. 

The DH alkaloids of ergot (Hydergine®), 0.5 mg. 4 times a day sub¬ 
lingually or 0.25 mg. subcutaneously or intramuscularly, depress the vaso- 




TABLE I 



Drug 

Initial 

Dose Mg. 

Maintenance 

Dose Mg./Day 

Time of Onset 
of AcUon-Hrs. 

Peak Effect 

Days 

Recovery of Pro¬ 
thrombin or Co¬ 
agulation Time 
After Stopping 
Drug.—Days 

> 

3 

pi 

o 

r*- 

P 

Heparin 

76 mg. IVI 

100 mg. SC 

200 SC 

K* 

1 hr. 

3 hr's. Protamine Sulfate 
after IV Transfusion 

12 hrs. Toluidine blue 
after SC 

Dicouniarol 

Dicumarol® 

1st day 300 

2nd day 200 

50-100 

36 

3 

5 Vitamin K, or K 

Transfusion 

Btliyl 

biscoumacetate 

Tromexan® 

1600-1800 

divided 

600-900 

divided 

18 

1 

2 Vitamin Ki or K 

Transfusion 

Warfarin 

66 IVI 

12.5 oral 

24 oral 

2 

4 Vitamin K, or K 

Coumadin® 

85 oral 


12-24 IVI oral 

Transfusion 

Cyclocouniarol 

Cumopyran® 

1st day 100-200 
2nd day 75 

12.5-50 

24 

2 

5 Vitamin K, 

Transfusion 
(K not effective) 

Phcnindione 

Danilone® 

200-300 

25-100 

18 

2 

3 Vitamin K, 

Transfusion 
(K not effective) 

Diphenadione 

Dipaxin® 

1st day 20-30 
2nd day 10-15 

3-5 

48 

3 

7 Vitamin K, or K 

Transfusion 

Accnocoumarin 

Sintrom® 20 oral 

8-12 

24 

1 and 
'1- to 2 

2-3 Vitamin K, or K 

Transfusion 
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motor center in Uie hypothalomus and have a slight sedative and adreno- 
lytic effect which is useful for patients with Raynaud’s disease when 
the upper extremities are involved. 


Chlorisondamine (Ecolid®), a ganglionic blocker is useful for the 
diagnosis of causalgia but is not generally employed for prolonged treat- 


Phenoxybenzamine (Dibenzyline®), 10.0 mg. 3 times a day, is a use¬ 
ful adrenolytic agent which blocks the sympathetic nerve endings and 
produces vasodilatation in patients with arteriosclerosis obliterans or 
Buerger’s disease. 

Three pyridine-methanol (Roniacol®) if given in sufficient doses is a 
useful vasodilator and has a direct action on the blood vessel wall. A 
minimum of 100 mg. 4 times a day is given. It is more effective when 
the Timespan tablet is employed in doses up to 900 mg. daily. 

Vasoconstrictor Drugs: Cigarette smoking, ergotamine tartrate (Cafev- 
got®) and ephedrine are employed in erythermalgia. 

Positive inotropic agents: Norsuprifen (Arliden®) is a positive ino¬ 
tropic agent which increases the force of the cardiac contraction and in¬ 
creases muscle circulation and is employed for intermittent claudication. 
The dose is 6.0 mg. three times daily. 

Vitamins: VitaminBi 2 , 100 meg. daily parenterally, is employed for 
diabetic neuritis and if this provides relief of pain, the agent may be 
tried orally but is less effective by this route. 

Anticholesteremic agents: Although the exact relationship of the 
blood cholesterol to arteriosclerosis is not known, it seems wise to noi'- 
malize the cholesterol when it is abnormal. The underlying causes such 
as diabetes, hypothyroidism and nephrosis should be corrected when 
possible. When the cause of an elevated cholesterol is not known the 
following may be employed. 

Thyroid preparations: Triiodothyronine (Cjdomel®) in doses of 25.0 
to 50.0 meg. daily lowers the cholesterol but should not be given in pa¬ 
tients with coronary artery disease as angina may be precipitated. Other 
thyroid preparations are effective also but with Cytomel the cholesterol 
level stays down better when it is continued for long periods of time than 
with some other preparations. 

Beta sitosterol: (Cytellin®), one or two tablespoonsful 3 times a day, 
is certainly effective in many patients as it prevents the absorption of 
cholesterol in the food. This can be shown clearly with appropriate fat 
tolerance tests. 

Safflower oil: (Saff®) also is effective in a significant number of pa¬ 
tients. The dose is one ounce twice daily. It is postulated that the high 
linoleic acid content is responsible for its cholesterol lowering property. 

Estrogens: These lower cholesterol, however, undesirable side effects 
are produced. New' estrogens under clinical investigation may be w'ithout 

these side effects. 
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Physical Therapeutic Procedures: 

Indirect body heating: Moderate heat to the trunk increases the cii'- 
culation to the limbsi If the heat is excessive the blood in the diseased 
limb will be directed away from the diseased areas to the more healthy 
areas. Thus, this procedure should be used cautiously. 

Oscillating bed: This is useful in some patients with ulceration of the 
skin when there is a tendency for swelling to occur. By adjusting the 
bed with the maximum foot-down and minimum foot-up position through¬ 
out its cycle, the arterial circulation to the feet is increased with minimal 
edema because venous dumping occurs periodically. Vasodilators should 
be used simultaneously with this treatment. 

Leg cradles: These are used without heat or with a 25 watt bulb merely 
to maintain the skin at normal temperature under the cradle. When the 
lamp is not employed the legs should be wrapped in stockinette to pre¬ 
vent heat loss from evaporation. 

Surgical Treatment 

Surgical treatment includes sympathectomy, arterial grafts, vein gi’afts, 
plastic prostheses, embolectomy, thromboendarterectomy, arterectomy, 
arterial shunts and amputation. 

Sympathectomy: This increases the circulation to the arms and hands 
and to the distal thirds of the legs and feet. The procedure is used when 
disease of small vessels is present (diabetes) or when it is impractical 
to restore the patency of large arteries by graft or other direct methods. 
The major indication for sympathectomy is the presence of an increased 
sympathetic vasoconstrictor tone which is suggested by a history of cold 
feet during the day with warming of the feet at night, or by cold wet 
feet and constricted veins which become warm and pink after a diag¬ 
nostic posterior tibial nerve block which can be carried out as an office 
procedure. The diseases improved by sympathectomy are arteriosclerosis 
obliterans, Buerger’s disease, diabetes, sympathetic dystrophy, Raynaud’s 
disease and acrocyanosis. The selection of patients for sympathectomy is 
facilitated by plethysmographic tests. 

Arterial grafts: Arterial homografts have been successful for repair¬ 
ing weakened or dilated vessels, to I’estore patency to obstructed arter¬ 
ies and for temporary or permanent shunts to bypass obstructions in an 
artery. The homograft is indicated for replacing aneurysms of the ab¬ 
dominal aorta, popliteal arteries, and for the repair of chronic obstruc¬ 
tion of large arteries such as the aorta, iliac, femoral and popliteal arter¬ 
ies. 

Vein grafts: These are generally less satisfactory than arterial grafts 
because they tend to dilate and calcify. 

Plastic prostheses: Vinyon N, Nylon, Dacron and Teflon have all been 
employed. Generally arterial homografts are somewhat easier to handle 
than are the plastic prosthese.s, although the prostheses have the advan¬ 
tage of ready availability. 

Embolectomy: This is indicated usually when an embolus has been 
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present for only a few hours because after this time proximal or distal 
thrombosis of the artery occurs. As soon as the embolus is recognized 
heparin is given intravenously every four hours up to the time of surgery 
at which time protamine sulfate may be given to stop its effects. Embo- 
lectomy usually is carried out when the embolus is lodged in the aorta, 
iliac, femoral or popliteal arteries. After surgeiy heparin and dicou- 
marol are given continuously. The heparin is stopped in a few days and 
the dicoumarol is stopped in a few weeks. 

Thromboendarterectomy: This procedure involves the removal of ob¬ 
structing material from within the artery, and is indicated when large 
ai'teries, such as the iliac and femoral arteries, are obstructed for short 
distances and the distal arteries are patent. This procedure has the ad¬ 
vantage that dilatation of the weakened vessel may occur postoperatively. 

Arterectomy: The removal of an obstructed arterial segment was advo¬ 
cated by Leriche who thought that surgery removed an initating focus 
which produced vasoconstriction. This procedure is not advisable if an 
arterial homograft can be carried out. 

Arterial shunts: These may be temporary or permanent and consist of 
arterial homografts which pass around the obstruction. These have been 
used to bypass obstructions in the superficial femoral artery, the bypa.ss 
extending from the common femoral artery to the popliteal.' There is a 
slight tendency for these grafts to thrombose after months or years. 

Amputation: As a last resort amputation may be necessary. Amputa¬ 
tion should be carried out at the lowest possible site. 

Other methods of treatment: Peripheral nerve crush is not generally 
successful because of the adrenalin sensitivity which develops with result¬ 
ant vasoconstriction. Intra-arterial therapy with Priscoline® and other 
agents is not generally employed because the effect is fleeting. 

TRAVIS WINSOR, M.D., F.C.C.P." 

Los Angeles, California 


Medical School, Department of Medicine, Los .A,ngeles. 



THE ELECTROCARDIOGRAM OF THE MONTH 


The authors would be pleased to receive comment and con¬ 
troversy from readers m relatio7i to explanations offered. 


A 53 year old woman has had attacks of paroxysmal supraventricular tachy¬ 
cardia about three to four times a year for the past 15 years. She has been 
known to be hypertensive (220/110) for the same period of time. During the 
past eight yeai-s the tachycardia is soon accompanied by pain in the chest and 
in the left arm. Recently she appeai’cd in the office with one of these attacks 
and electrocardiogram A was recorded. While lead II was being recorded con¬ 
tinuously (B) carotid sinus stimulation was applied. Five minutes later record C 
was obtained. 

InterpretaUo^i-. The RS-T shifts observed during the tachycardia (A) can 
hardly be attributed entirely to the very rapid rate. Since they were so pro- 
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nounced and were accompanied by pain in the chest and the left arm it was 
decided that they should be followed. Following return to sinus mechanism with 
very much reduced ventricular rate it is noted that the ES-T shift in part per¬ 
sisted for some time (B). After five minutes (C) only a very slight shift remains. 
It was felt that the persistence of the shift demonstrated here implied that a 
degree of subendocardial “injury” similar to that which occurs in many anginal 
attacks resulted from the excessive rate. Of course it should be remembered 
that occasionally an attack of angina will be responsible for supraventricular 
tachycardia. 

Incidentally, when the carotid sinus stimulation induced arrest a short period 
of venti’icular tachycardia occurred (B). This alone is of some interest. 

MANUEL GARDBERG, M.D., and IRVING L. ROSEN, M.D.-i- 
New Orleans, Louisiana 


■^Cardiac Research Laboratory, Touro Infirmary 
Louisiana State University Medical School. 


and the Department of Medicine, 



Case Report Section 

Congenital Aortic Stenosis, Coarctation of the 
Aorta and Patent Ductus Arteriosus: 
Report of Two Cases* 

ELIAS G. PAPPAS, M.D.,** DIMITEI P. LAZARIDES, 
and DANIEL P. DOWNING, M.D., F.C.C.P.t 
Philadelphia, Pennsylvania 


Aortic stenosis combined with coarctation of the aorta has been reported 
by a small number of writers. In 1955 Smith and Matthews^ were able to 
collect 24 autopsied cases from the literature. Marquis and Logan^ have 
listed three additional patients. The clinical diagnosis has been made in a 
few others.^' * In the majority of instances the aortic stenosis was be¬ 
lieved to be an acquired lesion.^ That the combination is more common 
than these figures would indicate and that the aortic stenosis may fre¬ 
quently be of congenital origin is attested by its presence in eight of 37 
individuals reported by one of us’ in whom the stenosis could not be con¬ 
sidered to be acquired. 

Two patients have been seen who, in addition to congenital aortic ste¬ 
nosis and coarctation of the aorta, had a patent ductus arteriosus. Be¬ 
cause the ductus introduces certain further physiologic and therapeutic 
problems, these cases are being reported. 

Case Reports 

Case 1: E. M., boy age 14. A diagnosis of congenital heart disease had been made 
at age three months. When he entered elementary school it was noted that on moderate 
exertion he would tire and become short of breath more quickly than his contemporaries. 
His activities had always been restricted by the parents. Occasional headaches and 
frequent epistaxis had been present. There had been no illness suggestive of the rheu¬ 
matic state. 

On physical examination, he was found to be well developed and nourished. There 
was no cyanosis. Carotid pulsations were visible at rest and the jugular veins were 
slightly distended. There was a prominent venous pattern over the anterior thorax. 
The heart was enlarged to the left and downward. A strong systolic thriil was palpable 
in the second and third right interspaces and over the neck vessels. A feeble systolic 
thrill was felt posteriorly to the right of the second and third thoi-acic vertebrae. The 
cardiac rate was 92/minute and there was a nonnal sinus rhythm. The sounds were 
normal. A loud harsh systolic murmur was best heard in the second and third inter¬ 
spaces to the right of the sternum and was transmitted over the entire thorax and 
to the nock. The right radial pulse was stronger than the left. No pulsation was felt 
over the arlci-ies of the legs. Blood pressure in the i-ight arm was 112/98; in the left, 
102/90. No reading could bo obtained in the lower extremities. 

On the basis of these findings, diagnoses of aortic stenosis and coarctation of the 
aorta were mailc. He was admitted for study. 


’From the Division of Pcdiatric.s, Hahnemann Medical College, and The Bailey Tho- 
racic Cluiic. 

’♦Senior Fellow in Cardiology, Hahnemann Medical College and Hospital. 

♦♦'Senior Fellow in Thoracic Surgery, Hahnemann Medical College and Hospital. 
t.\sfociate Professor of Poiliatrics, Hahnemann Medical College and Hospital. 
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eleetoc-dlog,™. showed left b„„dle bronel, blooh end left 

View the ascending aorta could not be defined. The heart wasenrai^ rnh’^ln 
with rounding of the left border. In the ]eft antevioi 

the^Tabl?^ ^ obtained by right heart catheterization are presented in 

catheterization there was evidence of a left to rivht 
shunt at the level of the great vessels. This was_ believed to indicate the presencfof 
a patent ductus arteriosus. The pressure in the right ventricle, pulmonary artorv and 
pulmonary venous capi laiy bed was elevated. The brachial artery tracing was ab¬ 
normal, there being a delay to the peak of systole and a notch on the anacrotic limb 
near the summit. The dicrotic incisura was distinct. 

Thoracic aortography was performed to delineate the coarctation believed to be 
present. The catheter could not be guided into the ascending aorta. Fifteen cc’s of 
70 per cent diodrast were injected in the region of the origin of the left subclavian 
artery. A short area of coarctation was demonstrated. 

He was operated upon hy Dr. Charles P. Bailey. When the isthmus of the aorta 
was dissected free, it was found that the patent ductus measured 0.5 cm. in diameter. 
It joined the aorta in the area of coarctation. There was a diffuse systolic thrill over 
the pulmonary artery and ascending aorta. The ductus was divided in the usual fashion. 
The coarcted segment of the aorta was then resected and an end-to-end anastomosis 
performed. The thrill over the pulmonary artery could no longer be felt. Through an 
incision in the myocardium of the left ventricle the aortic dilator was then introduced 
and the head guided to the region of the valve. The expanding arms were cautiously 
opened and the stenosed valve dilated. The thrill over the ascending aorta was now 
definitley less prominent. 

Postoperativeiy the systolic murmur in the second and third interspaces was de¬ 
creased in intensity and the thrill less marked. There was present a faint early 
diastolic murmur in the same area. No other sign of aortic insufficiency was found. 

Case 2; M. B., girl age 6. A diagnosis of aortic stenosis was made at the age of 
two years. Her exercise tolerance had always been limited and she would become 
short of breath on moderate exertion. Profuse perspiration had been noted. Head¬ 
ache was a frequent complaint and she occasionally became dizzy after exertion. Left 
chest pain had been present on two occasions. The circumstances were not recalled. 
During the two months prior to admission she frequently said that her legs had "gone 
to sleep.” 

On physical examination she was ivell developed and nourished. The bony thorax 
was asymmetrical, the left anterior thorax being more prominent than the right. The 
heart was perhaps slightly enlarged to the left on percussion. There was a systolic 
thrill in the second and third right interspaces which could be felt over the neck vessels. 
The cardiac rate was 84/minute and there was a normal sinus rhythm. The second 
sound at the base to the right of the sternum was faint. A loud harsh systolic murmur 
was best beard in the second and third right interspaces and was transmitted over 
the anterior chest and to the neck. A systolic murmur of different character, softer 
and blowing, was heard over the posterior thorax. Femoral pulsations were wci^. 
Blood pressure was 122/60 in the right arm, 106/80 in the left arm. It could not be 
determined in the legs. 

Laboratory Data—The electrocardiogram showed left ventricular hypertrophy. On 
films and fluoroscopy the pulmonary vascular markings were accentuated 2 plus, ihe 


TABLE I 

CATHETEHIZATJON DATA 



Os Content (Vol. 5r) 
(Average of Three Samples) 

VI RA RV PA 

Arterial 

Saturation 

RA 

Pressure (Mm. Hg.) 

RV PA PVC 

_BA 

E AI 13.2 12.7 12.0 13.1 

93 ’!f 

(0) 

40/0 42/25 

(20) 

90/60 

M. B. 10.4 9-9 9-6 11.9 

91 '/r 

(0) 

70/0 70/55 

(15) 

80/60 

Kev VI—venous inflow, RA—right atrium. RV right ventricle. 
PA—pulmonary aitery. PVC—pulmonary venou.« capillary. 
BA—brachial artery. 

Figures in parentheses indicate mean pressure. 
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main pulmonary artery was dilated 2 plus as was its right branch. The left branch 
could not be defined. The ascending aorta was dilated and the knob prominent. The 
heart was enlarged 2 plus to the left with lengthening of the left border. In the left 
anterior oblique view there was 2 plus posterior prominence of the cardiac shadow. 
The data obtained by right heart catheterization are presented in the Table. 

Hospital Course —From the catheterization there was evidence of a left to right 
shunt at the level of the great vessels. The pressure in the right ventricle, pulmonary 
artery and pulmonary venous capillary bed was elevated. The brachial artery tracing 
showed a slow rise to the peak of systole. 

Thoracic aortography was performed to define the extent of aoi'tic coarctation. It 
was found to be confined to a short segment just distal to the left subclavian artery. 
There was a suggestion of simultaneous opacification of aorta and pulmonary artery. 

The child was operated upon by Dr. Charles P. Bailey. Over the ascending aorta 
and pulmonary artery a systolic thrill was felt. The ductus was found to be 1 cm. by 
1 cm. and to join the aorta in the area of coarctation. It was divided and the narrowed 
area of the aorta resected. Aortic valve dilatation was then carried out via the t'-rn - 
ventricular route. No thrill could now be felt over the pulmonary artery and that 
over the ascending aorta was softer and more diffuse. 

The postoperative course was uneventful. The murmur and thrill in the second and 
third right interspaces were now much less prominent. The posteidor systolic murmur 
could no longer be heard. 

Discussion 

This complex of anomalies is unusual in that for each malformation a 
satisfactory surgical procedure exists. The recognition of the presence 
of all of the components and of their relative severity is necessary. 

The murmur and thrill of aortic stenosis were unmistakable in both of 
these patients. Nothing was heard which would suggest a patent ductus 
arteriosus. Knowledge of its existence required catheterization. The char¬ 
acter of the peripheral pulses was of importance in the diagnosis of co¬ 
arctation. Femoral pulsations were weak. Although the blood pressure 
in the arms was not elevated, that in the legs could not be measured. The 
aortic stenosis, interfering with left ventricular output at a proximal 
level, discouraged the development of the hypertension in the aortic arch 
and its vessels which would be present in uncomplicated coarctation. 

Assessment of the relative impoi'tance of the defects properatively de¬ 
pended upon consideration of the electrocardiogi-am and the catheterization 
data. In both patients, there was a pattern of left ventricular hyperti-ophy. 
Each of the lesions may cause this. It was obvious that the coarctation 
did not contribute in these patients because of the lack of hypertension in 
the arch. In other words, under the circumstances, the coaixtation de¬ 
manded no extra work on the part of the left ventricle. The specific effect 
of the ductus could not be determined. Flow could have been greater in 
the past and might have required ventricular hypertrophy. Pulmonary 
vascular changes taking place over a period of time would then have de¬ 
creased the shunt. However, the observations in regard to the relative im¬ 
portance of the stenosis and the coarctation indicated that the stenosis 
mu.st be more important than the ductus. 

^ It followed that relief of the aortic stenosis must be the prime considera¬ 
tion in therapy. If the coarctation were to be resected and the ductus in¬ 
terrupted without relieving the stenosis, the burden on the left ventricle 
would remain. It was clear, too, that were the stenosis alone attacked 
there would still be a major and a minor cause of left ventricuar over- 
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Atrioventricular Nodal Rhythm with Antegrade Block 

HIROYOSI MORI, M.D.* and B. J. ALLENSTEIN, M.D,, F.C.C.P. 

Duarte, California 


Atrioventricular nodal rhythm is an infrequent, electrocardiographic 
finding in which the pace-maker has shifted from the sinus node to the 
atrioventricular node. The characteristic electrocardiographic findings of 
this rhythm are as follows:^'® 

1. In the limb leads the P waves are inverted in II, III, and aVF, and are 
upright in aVR, aVL and I (small amplitude). 

2. It is usually associated with bradycardia. 

3. The PR interval may vary from 0.12 second to negative value, i.e., 
an RP interval. 

Nodal rhythms are classified as upper, middle, and lower nodal rhythm 
according to the positions of the retrograde P wave to the QRS wave. This 
classification is based on the assumption that the impulse originates from 
a nodal focus and spreads at normal speed in upper and lower directions. 
If there is some conduction disturbance of the nodal impulse on its way to 
the auricle (retrograde block) or ventricle (antegrade block), this classi¬ 
fication can not be used.^ A PR interval of more than 0.12 second can 
be observed in cases of atrioventricular nodal rhythm associated with ante¬ 
grade block.^' ® Because of its rarity, we are reporting an atrioventricular 
nodal rhythm with antegrade block observed during cardiac surgery and 
later spontaneously in the post-operative period, in which the auricular 
conduction was delayed as long as 0.25 second. 


Case Report: J. 
Medical Center on 


B. a 56 year old white man, was admitted to the City of Hope 
October 22, 1956. He had developed shortness of breath on c.’certion 


Fellow, from Tokushima University, Japan. , , 

From the Hospital for Cardiac Disease and The Medical Research Institute, 
of Hope Medical Center. 


City 
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one and one-half years before admission. He also had nocturnal dyspnea, orthopnea, 
and palpitation which had been treated with digitalis and mercurials with improvement. 
For several months prior to admission his symptoms worsened. He had no past illness 
except for Tetanus five yeais previously. 

The blood pressure was 102/90. There were no rales in the chest. The point of 
maximum impulse was in the left fifth intercostal space at the mid-clavicular line. 
There was a Grade IV systolic murmur and a palpable thrill at the aortic area which 
was transmitted into the neck. There was a Grade I to II aortic, diastolic murmur 
best heard in the left third intercostal space at the sternal border. The liver, kidney, 
and spleen were not palpable, and there was no peripheral edema. 

Laboiatory Findhigs: The laboratory findings including urine, routine blood chemis¬ 
tries, and serological tests for syphilis were within normal limits. 

X-ray examination levealed the heart enlarged in its transveise diameter with 
lounding of the left heart bolder due to left ventricular hypeitrophy. The aorta was 
elongated with some dilatation distal to the aortic valve. Dense calcification was seen 
in the region of the valve. The left auricle was also enlarged, displacing the esophagus 
posteriorly. 

A direct blood pressure recording from the brachial artery measured 80/54 mm. of 
Hg., with a typical aortic stenosis pressuie cuive. The diagnosis of aortic stenosis 
with slight degree of aoitic insufficiency was made. 

An aortic commissurotomy was peiformed on November 9, 1956. At surgery, marked 
post-stenotic dilatation of the aorta was found, and a marked systolic thrill was felt 
in this area. He tolerated the commissurotomy well. However, several days post- 
operatively, congestive cardiac failure ensued. He failed to respond to increased digi¬ 
talization, mercurials, etc., and died on the eighth post-operative day, November 16, 
1956. 

The post-moitem revealed a markedly hypertiophied and dilated right and left 
ventricle, with a maikedly calcified stenotic aoitic valve. There was no evidence of 
myocardial infarction in either ventricle, septum, or in the auricles. 

I H HI aVR aVL aVF 
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FIGURE 1: Pio-opciativo electrocardiogram. Note the PR inten-al 0 *’6 -= 00006 ^ 
and the P iiave; upnght in Leads I, H, HI, aVF, and inverted in aVR and aVL The 
ventnevuar heart latc ^\as 70 poj minute. xne 
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The first electrocardiographic tracing (Figure 11 taken netolw 99 lose 
preted as an abnormal electrocardiogram, ndth left ventrkuhf hvnertronl^^^ 
a^trioventricular block, and digitalis effect and/or mj^cS ii^my^ 
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The electrocardiogram taken on the morning of the operation (November 0 lO'lfil 

^ tachycardia of 107 per minute ImmedhSl 
after the chest was entered, auricular fibrillation with a ventricular rate of 160 per 
minute occurred. In a few minutes normal sinus rhythm was re-established spon- 
taneously ivith a PR interval of 0.28 seconds (Figure 2A). This change from sinus 
inythm to auricular fibrillation to sinus rhythm subsequently occurred six times. After 
these changes the following interesting alteration occurred. Sharply inverted P waves 
were observed in Lead II with a PR interval of 0.25 seconds (Figure 2B). After a 
few minutes, sinus rhythm occurred spontaneously (Figure 2C). These changes re¬ 
curred three times during the surgery. 

The electrocardiogram upon completion of the surgery was the same as preopera- 
tively. 

On the second post-operative day, the deeply inverted P wave was again noted in 



FIGURE 2; Lead II only, 
lar rhythm during surgery 
to normal sinus rhythm. 
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Leads II HI, and aVF with an upright P wave in Lead I aVR and aVL (Figure 3). 
The chest leads were not taken because of the operative wound The PR interval in 
Lead II was 0 22 seconds 

On the following day auricular fibiillation recurred and persisted 

DISCUSSION 

The outstanding features of this case are the sharply inverted P waves 
in Lead II, III, aVF and marked prolongation of the PR interval. Before 
the shift of the pace-maker from the sinus to the atrioventricular node, 
this patient had evidence of disturbance of auricular conduction as demon¬ 
strated by a first degree A-V block with a normal sinus rhythm. 

Langendorf and co-worker^ concluded that the classification of atrio¬ 
ventricular nodal rhythm as upper, middle, and lower nodal rhythm is 
not suitable in the presence of atrioventricular block. Retrograde (de¬ 
pression of the impulse conduction to the auricle) will shorten the PR in- 
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I ICUKL l.imli lo.ids t.ikcn on second pos^t-operatuc day. The rate i*. T2 per minute 
P IS upright in 1, aVR, aVL, in\erted in II, III. aVF. PR internal is 0.22 seconds. 
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convert it into an RP interval. Antegrade block (depres¬ 
sion of the impulse conduction to the ventricle) will prolong PR interval 
and tend to convert an RP into a PR interval. They reported one case 
with antegrade block, the PR interval measuring 0.18 see. 

VakiP reported two cases of atrioventricular nodal rhythm with ante¬ 
grade block. One of them, an elderly, hypertensive patient with acute 
pulmonary edema, had a PR interval of 0.16 second. The other patient 
showed three different types of rhythm besides normal sinus rlwthm, 
namely (a) uncomplicated upper nodal rhythm, (b) nodal tachycardia 
with two to one atrioventricular antegrade block, and (c) nodal tachycardia 
with instances of two to one block, first degree heart block and nodal 


pause. The PR interval of the case was 0.09-0.10 sec. One complex showed 
a PR interval of 0.20 sec. followed by retrograde P wave. 

Bix® reported three interesting cases of nodal rhythm with A-V block. 
One of them showed A-V nodal rhythm with A-V block in form of Wencke¬ 
bach phenomenon. 

The electrocardiogram of our patient showed A-V nodal rhythm with 
antegrade block, in which PR interval measured 0.25 seconds. This is a 
larger PR interval associated with atrioventricular nodal rhythm with 
antegrade block than we could find in any other paper. 
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An Unusual Cause of Massive Hemothorax 

SYDNEY BASSIN, M.D., F.C.C.P.* and FARHAN BAKIR, M.B., Ch.B.* 

New York, New York 


Although intestinal obstruction and strangulation as a complication of 
raumatic diaphragmatic hernia are well recognized and have been repor ec 
requently since the first case was described by Pare in 1564, massne 
iloody pleural effusion has been seldom associated with strangulation 
rhe paucity of the symptoms referred to the abdomen m this case is m s 

inusual. , . , 

0 M a 33 year old colored man, was admitted on December 9, 1954, complaming 
f shortness of breath and swollen abdomen. 


Director of Pulmonary Disease, City Hospital. frnm Iran) 

Chief Resident in Medicine, City Hospital. (Fulbupht S 
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He had led an apparently uneventful existence \vith no serious illness until one week 
prior to admission when he developed a “cold” followed by cough productive of about 
an ounce of mucoid sputum daily. Five days prior to admission he experienced a sharp 
pain over the lower and lateral part of the left chest, which was aggravated by cough 
and deep inspiration. This condition progressively deteriorated and he developed in¬ 
creasing shortness of breath. He became aware of abdominal swelling in the last 
two days. The last bowel movement occurred two days prior to admis§ion to the hos¬ 
pital. He experienced no abdominal pain or vomiting. Interrogation revealed that 
abdominal distension had occurred on many occasions in the past and had been re¬ 
lieved by infrequent bowel movements. 

He was a moderate smoker but had over-indulged in alcoholic beverages for the 
past 10 years. 

Physical examination revealed an acutely and extremely ill individual in severe 
respiratory distress, sweating profusely. The facial expression was anxious and appre¬ 
hensive. The pulse rate was 120 per minute, regular but of low volume. Rectal tem¬ 
perature was 101.2“ F., and respiration attained a rate of 40 per minute and was 
shallow in character. 

Examination of the eyes, ears, nose and throat revealed an essentially normal status 
except for slight hyperemia of pharyngeal mucosa. There was marked deviation of 
the trachea toward the right. There was no evidence of clubbing of the finger tips 
and no lymphadenopathy was palpable anywhere in the body. There were old healed 
scars on the face, left arm and in the left eighth intercostal space at the scapular 
line. The expansion of the left hemithorax was markedly limited. 

Palpation revealed diminished tactile fremitus over the entire left hemithorax. Per¬ 
cussion elicited flatness over the same side except at the extreme apex. The apex beat 
was palpable in the right fourth intercostal space two inches to the right of the sternal 
border. Percussion of the cardiac dullness confiiuied the palpatory finding. On auscul¬ 
tation the heart sounds were regular, rapid and best heard over the right hemithorax. 
The expiratory phase of respiration was pr-olonged and there were diffuse expiratory 
wheezes over the right lung. The breath sounds were faint and distant over the left 
hemithorax except at the apex. 

The abdomen was moderately and uniformly distended but no tenderness or rebound 
tenderness could be elicited. Peristalsis was hypoactive. 

Rectal examination and the remainder of the physical examination were unremarkable. 
Laboratory findings were red blood cells 4,600,000 per cubic millimeter, hemoglobin 
11 grams per cent, hematocrit 33 per cent, white blood cells 21,800 per cubic millimeter 
with shift to the left. Urine was normal. Serum analysis of the blood was 6 Winslow’s 
units. 

An x-ray film of the chest revealed a homogeneous density involving the entire left 
hemithorax. There was marked mediastinal shift toward the right. 'The dome of the 
left diaphragm could not be visualized. The findings were consistent with massive 
pleural effusion (Figure 1). 

Thirty-three hundred cubic centimeters of grossly bloody fluid was aspirated from 
the left pleural space. The fluid had the appearance of thin dark venous blood. The 
hematocrit on this fluid was 5 per cent and it contained 460,000 red blood cells per 
cubic millimeter. The serum analysis value of the aspirated material was 4 Winslow’s 
units. During thoracentesis, 1,000 cc. of blood were transfused to the patient, which 
raised the hematocrit from 33 to 39 per cent. 

He improved subjectively and objectively following thoracentesis and transfusion. 
A subsequent x-ray film demonstrated that the upper limit of the homogeneous density 
in the left hemithorax had descended to the level of the fourth costal cartilage an¬ 
teriorly. A large circumscribed area of vadiolucency in the left apex, which was 
interpreted as localized pneumothorax, was visualized. The mediastinum returned to 
a median position; the dome of the left diaphragm was still not demonstrable (Figure 2). 
X-ray examination of the abdomen showed a small and large bowel distension with 
fluid levels (Figure 3). 

Abdominal decompression was attempted by continuous Wangensteen suction. Nothing 
was given by mouth but intravenous fluids wej-e administered together with wide 
range antimicrobial drugs. 

Surgical consultation resulted in the opinion that the abdominal distension was due 
to paralytic ileus. Normal saline, soap and water and warm olive oil enemas were 
unsuccessful and the abdominal distension was unaffected bv attempts at oral and rectal 
decompression. 

He developed a coarse tremor of the hands and lips and was incoherent and irrational 
By the second hospital day he was in frank ••delirium tremens." 

X-ray film of the chest on the third hospital day revealed diminution of the density 
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in the left chest. The left diaphragm was still not visualized but two fluid levels were 
seen in this area (Figure 4). 

Seventy-two hours after admission, for the first and last time he vomited coffee ground 
material and expired 15 minutes later. The fluid aspirated fiom the chest was reported 
after death to be positive for anaerobic streptococci and E. coli on culture. 

Autopsy showed abdominal distension. Old healed scars were present on the face, 
left arm and a third one, two inches in length, along the left eighth intercostal space in 
the scapular line. The gastrointestinal tract was markedly distended and covered with 
sero-fibrinous exudate. The descending colon was empty and collapsed below the splenic 
flexure. 

The lungs revealed emphysematous changes in the upper lobes Avith emphysema¬ 
tous bullae in the apex of the left lung. The remainder of the left lung was atelectatic 
and covered by sero-fibrinous exudate and was firmly attached to the chest wall antero- 
laterally. 

A loop composed of splenic flexure and part of the transverse colon was found in 
the left hemithoi’ax. The loop was found to be edematous, hemorrhagic and necrotic. 
There was no peritoneal sac to this loop. The diaphragmatic opening was in the 
postero-lateral position of the left diaphragm. It was small with an organized plastic 
fibrous ring. 

Microscopical examination of the strangulated loop showed destroyed mucosa with 
polymorphonuclear cell infiltration and fibrin deposition. 

Discussion 

Intestinal obstruction and strangulation are not infrequent complica¬ 
tions of diaphragmatic hernia and are the most dangerous ones indeed. 
About 90 per cent of all cases of stoangulated diaphragmatic hernia are 
traumatic.- Almost all the cases reported, or 98.4 per cent are left sided ‘ 
for obvious anatomical reasons. 

Pleural effusion accompanying strangulation of herniation through the 
diaphragm is not an unusual finding and has been detected clinically, ra- 
diologically, through thoracotomy, or at autopsy, on many occasions. The 
character of the fluid may be serous'* but is often serosanguinous because 
of the undei-lying physio-pathology. 



FIGURE 
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Although bloody pleural effusion was described as early as 18*18 n 

‘‘“’■■''K ™ autopsy o( a case of strangulated 
diaphragmatic hernia with perforation of the stomach,’ massive hemo 
thorax has been rarely encountered or reported. 

We were able to find only three cases in the literature more or less com- 
parable to the case being reported in respect to the amount and character 
of the pleural effusion.-" 


Deaner et aP described a case of hemothorax with strangulated dia¬ 
phragmatic hernia with opacification of the left chest on x-ray film but 
the amount of fluid aspirated was only 37 cc. on two occasions. On autopsv 
the left hemithorax contained omentum and clotted blood. 

However, this case is unique and different from all the cases previously 
reported in the paucity of abdominal symptoms and signs except for the 
distension which, together with the sluggish peristalsis and the absence 
of pain and vomiting, had been attributed to paralytic ileus. 

In all the cases reported, the abdominal symptoms of pain, discomfort 
and vomiting were the predominant part of the clinical picture. Although 
chest pain, dyspnea and evidence of pleural effusion are common with 
strangulated diaphragmatic hernia, they have apparently never been so 
overwhelmingly the outstanding part of the clinical picture as to effectively 
mask the abdominal component. 

The history of a “cold” as the onset of the present illness, the diffuse 
wheezing and evidence of bronchospasm, the presence of radiolucency which 
was interpreted as localized pneumothorax or a bulla, the massive bloody 
pleural effusion, the absence of abdominal pain, vomiting or tenderness, 
the sluggish peristalsis, in addition to complicating delirium tremens, di¬ 
rected attention to the respiratory system as the site of primary pathologj’. 

Barium enema to investigate the cause of abdominal distension probably 
would have given the answer and would have resulted in the correct sur¬ 
gical approach to the problem. The patient expired before the clue given 
by the report of the culture of the pleural effusion was received and before 
further studies could be initiated. 
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Artificial Pneumothorax in the Treatment 
of Pulmonary Tuberculosis 
With Case Reports 

HANS KUMAR, M.B., B.S., F.C.C.P.* 

Jaipur, India 


Pneumothorax was the first effective form of collapse therapy to be 
used widely. During the first 40 years of the present century, it attained 
world-wide acceptance, becoming at one time the standard and almost 
universally preferred method of pulmonary collapse. During recent years, 
its popularity has diminished to a marked degree especially in the United 
States; some large Tuberculosis Institutions having abandoned it com¬ 
pletely. In this hospital, we do not use pneumothorax as a routine thera¬ 
peutic procedure, our patients are treated on pneumoperitoneum and 
chemotherapy followed by major chest surgel'J^ However we do feel that 
in some circumstances, no other measure is likely to be useful and the 
following case reports are presented with that object. 

Case 1; This 22 year old man was admitted to the hospital with severe hemoptysis 
but gave no previous history of tuberculosis. An x-ray film on admission showed 
evidence of exudative infiltration rvith break down in the right upper zone (Figure 1). 
Absolute rest, sedation %vith morphia and coagulants were given along with chemo¬ 
therapy but recurrent and profuse hemoptysis continued. His condition deteriorated 
and he became moribund: Artificial pneumothorax on the right side was induced and 
the hemoptysis stopped immediately. X-ray film showed collapse of right lung with 
apical adhesion. He has improved clinically and is advised to undergo pulmonary re¬ 
section. 

Case 2: This 30 year old man was admitted with far advanced bilateral pulmonary 
tuberculosis more extensive in the left upper and mid zone (Figure 2). He was treated 
on bed rest, pneumoperitoneum and chemotherapy. After nine months he did not show 
radiological improvement; recurrent hemoptysis started and his general condition 
gradually deteriorated. To stop hemoptysis, artificial pneumothorax was induced on 
the left side. This did not permit complete relaxation of the diseased area but pro¬ 
duced sufficient alteration of intrapulmonary mechanics to stop bleeding. His general 
condition improved, there was no recurrence of bleeding, his disease on the contra¬ 
lateral side regressed and a seven rib thoracoplasty was done on the left side. 

Though artificial pneumothorax is not often used in the treatment of 
hemoptysis, the above two cases remind us that it may be valuable and its 
use should not be relegated entirely to the realms of history. 

Case S: This case demonstrates indication of pneumothorax in cases where pneumo¬ 
peritoneum and chomotlierapy has failed to close cavities in patients in whom the 
io.sion is not considered more suitable for resection or surjrical collapse. 

This .35 year old man was .admitted with bilateral advanced pulmonary tuberculosis 
witli multiple cavities in the loft lung. Treatment vith pneumoperitoneum, bed rest 
and chemotherapy for one ye.ar failed to bring radiological improvement, the c.arities 
pcrsi.stod and tlio di.scasc with contralateral lung did not show regression (Figure 3). 
His gcner.ll condition was poor and he was producing a largo amount of sputum posi¬ 
tive for acid f.ist bacilli. Pneumothorax was induced on the left side and the ad¬ 
hesions were cauterized by elo.scd intrapleural pneumonoivsis (Figure 4). His general 
condition has improved, sputum is negative for acid fast bacilli and the disease in the 
contialateial lung has regressed. He is now ready to undergo major chest surgerv. 

'Medical Superintendent. Tuberculosis Sanatorium. 
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FIGURE 1 FIGURE 2 

Figure 1: Exudative infiltration with breakdown right upper zone.— Figure 2: Left 
upper and mid zone extensive disease \vith cavities. Right mid zone disease witir^vity. 



FIGURE 3 FIGURE 4 

Figure 3: Left upper and mid zone cavity persists. No change in disease elsewhere.— 
Figure Collapse left side—Upper lobe well collapsed. 
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The Meaning of International Congresses 

As a participant in and as one of the organizers of the international 
congresses on diseases of the chest held in Rome, Italy, in 1950; Rio de 
Janeiro, Brazil, in 1952; Barcelona, Spain, in 1954; and in Cologne, 
Germany, in 1956; I have had ample opportunity to appx’aise critically 
their role and value in world affairs. 

These congresses wei'e organized under the sponsorship of the American 
College of Chest Physicians. The College, a symbol of lofty ideals in the 
healing arts, has been a leader in the international development of under¬ 
graduate and postgraduate medical education, and a standard bearer in 
the dispersement of scientific knowledge. 

These congresses evolved from the desire for better international un- 
dei’standing and good will. It should not be surprising, therefore, that 
they have received universal approbation of the medical profession of 
the world. Thus, these congresses occupy a rightful, permanent place 
in medical events and are used as models by other groups. These con¬ 
gresses make possible the prompt and maximal dissemination of impor¬ 
tant scientific news. 

The scientific program to be presented at the Fifth International Con¬ 
gress on Diseases of the Chest in Tokyo, September 7-11, will cover 
many surgical and clinical aspects in the treatment of chest diseases. 
Tuberculosis and carcinoma of the lung, other infections, diseases of 
allergic origin, thoracic trauma, occupational disorders, parasitic infes¬ 
tations, tropical ailments, hazards of radio-active fall-out, pediatric car- 
diologj'-, cardiorespiratory problems of the postnatal period and in geri¬ 
atrics, will be included. Special attention will be paid to emphysema, 
metabolic and other systemic affections involving the lungs and heart. 
Due time will be devoted to diseases of the esophagus, mediastinum and 
the diaphragm, as well as to recent advances in diagnostic methods, in¬ 
cluding cytology, the use of isotopes and to cardiology. Consideration 
will be given to modern procedures in the use of antibiotics, chemotherapy, 
aerosols and physical therapy, with emphasis on rehabilitation of the 
respiratory invalid and the cardiac cripple. Aviation medicine and its 
anticipated interplanetary problems is of immense interest and demands 
due thought. Of course, the ti-emendous strides in thoracic and cardiac 
surgery require ample time commensurate with their importance. 

In accordance with plans, eminent clinicians and research workers will 
participate in the transactions of the congress in formal lectures, fire¬ 
side conferences, and in panel discussions. You are likelj' to hear some 
animated, spirited debates on these occasions. 

The program will be augmented by scientific motion pictures and sci¬ 
entific and technical exhibits which are highly instructive. 

What is the explanation of the unprecedented success of the inter¬ 
national congresses of the College? It is axiomatic that the value of 
human life to the individual is the same in the lowest as in the highest 
socio-economic strata of society; it is the same in small countries as in 
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large ones; it is the same in the temperate zone as it is in the tropics or 
at the Arctic. Obviously, as long as disease remains the common enemy 
of mankind, as long as it spreads in global dimensions—as we have 
witnessed recently in the form of Asian influenza—it is unwise to confine 
rnedical science within regional or national boundaries. Scientific isola¬ 
tionism cannot be condoned. It is deplorable from the viewpoint of all 
ethical standards of medicine. Actually, its fallacious egotism hurts the 
isolationists themselves no less than it hurts the welfare of their patients. 

The international congress offers a wonderful occasion for meeting doc¬ 
tors of all nationalities. Psychologically, contact with others is destined 
to dispel fear, reserve and the admittedly primitive but powerful in¬ 
stinct of “dislike of the unlike.” No doubt, these international conventions 
are the best antidote for discrimination and prejudice. 

If you attend with an open and receptive mind, you cannot fail to 
realize that the scientific discoveries presented by notable pioneers arouse 
a desire for an accelerated tempo of inquisitiveness toward hitherto un¬ 
fathomed health problems. Veritably, a congress of this sort imparts 
catalytic influences in inspiration and awareness. Ideas gathered there 
are likely to sharpen one’s focus on relevant entities, set into motion 
new trends of thoughts and may rectify vague notions and reveal flaws 
in our own seemingly accui’ate reasoning. 

Of course, there is a lighter side to the congress too. The warm hospi¬ 
tality of our hosts and their proverbial generosity will leave a lasting 
impression. Needless to say, there will be the enchanting, picturesque scenic 
beauty of Japan. When, at the conclusion of the meetings, you bid adieu, 
you will leave the congress with worthwhile scientific knowledge and with 
cherished, warm sentiments for new friends. 

ANDREW L, BANYAI, M.D., F.C.C.P.* 
Milwaukee, Wisconsin 


^Chairman, Council on International Affairs. 



The President’s Page 


For the past six months the College journal has been publishing a series of 
articles concerning the physicians’ role in promoting world peace. Prominent 
physicians in various parts of the world have contributed to this splendid series 
of editorials. Our Editor, Dr. Jay Arthur Myers, who initiated the series, wrote 
the first editorial which appeared in the September 1957 issue. No doubt other 
members of the College have thoughts on this important subject and I am sure 
that the Editorial Board would be pleased to consider aii:icles if they wish to 
submit them. World peace is of vital importance to everyone and the physician, 
who is concerned with life itself, must play an important part. 

I should like to call your attention to the Section on Cardiovascular Disease, 
which started with the January issue of the journal. This section was introduced 
because of the diversified interests of our members and the large number of mem¬ 
bers who specialize in cardiology. The Editorial Boai-d would like to have your 
comments on the seines of articles dealing with “Current Therapy in Cardiovas¬ 
cular Disease” and the “EKG of the Month.” Contributions to these special sec¬ 
tions may be submitted for consideration by the Board. 

Plans for the 24th Annual Meeting of the College to be held in San Francisco, 
June 18-22, are progressing satisfactorily. The program will be published in 
the April issue of Diseases of the Chest and I know that all of our members will 
want to be present for these exceptionally fine scientific sessions. 

The councils and committees of the College will hold their annual meetings 
at the Fairmont Hotel, San Francisco, on Thursday, June 19, and it is expected 
that all members will be pi-esent. Our councils and committees will function 
effectively only if all members attend the meetings and contribute to their re¬ 
spective programs. 

I must call your attention once again to the fact that the hotel situation in 
San Francisco is critical. Members who plan to attend the annual meeting and 
who have not made their hotel reservations are urged to do so at once. A reser¬ 
vation coupon appears on page xxxii of this issue of the journal. 

The Committee on Nominations, composed of Dr. J. Winthrop Peabody, Wash¬ 
ington, D. C., Chairman, Dr. Sumner S. Cohen, Oak Terrace, Minnesota, and Dr. 
Orin J. Farness, Tucson, Arizona, will be pleased to receive recommendations 
from membei's of the College for officers to be elected at the coming annual 
meeting. 

There is a great deal of enthusiasm among our members throughout the world 
regai-ding the Fifth International Congress to be held in Tokyo, Japan, September 
7-11, 1958. The Congress is being presented under the Patronage of the Govern¬ 
ment of Japan with Prime Minister Nobusuke Kishi as the Honorary President. 
The College chapters in Japan, Hong Kong, the Philippines and Hawaii are 
planning special scientific and social programs in connection with the Congress 
in Tokyo. If you are planning to attend and have not yet made arrangements, 
I strongly urge you to communicate with the E.xecutive Offices of the College iii 
Chicago and they will be pleased to assist you. 
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SEVENTH INTERNATIONAL CONGRESS ON BRONCHOESOPHAGOLOGY 
The InteraationaJ Bi'onchoesophagological Society will hold ifq t 

ternational Congress in Kyoto, Japan Sentember 12^14 

lowing the Fifth Internationa SngretforDiLasi of S Sf ■”* 

September 7-11 A group of phyaicifns an AheS ISHes atteSffg L Tok’S 

attend the BronchoesophSgM OonSs 
PHyaiaians will participate in the scientific Srani 
at the Kyoto meeting. The preliminary program is as follows: ^ ^ 

September 12—President’s Reception (8:00 p.m.) 

September 13—-Morning Scientific Session 

Luncheon by courtesy of the Mayor of Kyoto 
and the Prefectural Governor 
Afternoon sightseeing tour 
Banquet (7:00 p.m.) 

September 14—Morning Scientific Session 

Luncheon by courtesy of the Mayor of Nara 
and the Prefectural Governor 
Sightseeing tour of Nara 


Farewell Party by the President of the Congress in Kyoto 
There will also be entertainment for the members and their ladies including 
the Kyoto Dancing Girls, pottery making, a visit to a brocade factory, deer 
calling, shooting the rapids, and other features characteristic of Kyoto and 
Nara. 

For registration and further information please address Dr. Chevalier L. 
Jackson, Executive Secretary-Treasurer, International Bronchoesophagological 
Society, 3401 North Broad Street, Philadelphia, Pennsylvania. 


College Chapter News 

ALABAMA CHAPTER 


The Alabama Chapter will hold its annual meeting in Montgomery just prior 
to the meeting of the Alabama Medical Society, April 17-19. The chapter meet¬ 
ing will be held at the Whitley Hotel, starting at 2:30 p.m. on Wednesday, 
April 16, and the following program will be presented: 

Chairman: Arthur Calix, Decatur 

“Pulmonary Emphysema, Modern Concepts Relative to Its Diagnosis 
and Treatment of this Disabling Disease” 

Ben Branscomb, Birmingham 

“Cardiac Arrest as a Complicating Factor in the Performance of 
Major Surgery” 

Rex Perkins, Birmingham _ _ . 

“Byssinosis, A Review of the Literature Pertaining to This Disease 
Commonly Found in Residents of Alabama” 

William J. Talley, Gadsden 
“The Treatment of Cardiospasm” 

David H. Waterman, Knoxville, Tennessee 

A social hour will be held at the Whitley Hotel from 5:00 to 6:00 p.m. by 
courtesy of the Durr Drug Company. 


CALIFORNIA CHAPTER 

The California Chapter will hold its annua! meeting at the Ambassador Hotel, 
Los Angeles, on April 26, in conjunction with the California Medical Association 

meeting, April 27-30. GEORGIA CHAPTER 

The annual meeting of the Georgia Chapter of the College wiT be held in con¬ 
junction with the annual meeting of the Georgia J ...jp‘u/ 

Anril 29 at the Macon Auditorium, Macon, Georgia. The guest speaker 
riv Pinl’ T Chanman Detroit Michigan, Director of the Tuberculosis Division, 
Herman lOeS n^Stal^^^D^^^^ speak on “Acute Suppuration and 

Tuberculosis” at 10:30 a.m. Following ^r. Chapman s lecture aju^ 
business meeting of the Chapter will be held in the S & S Cafeteria in Aiacon. 
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ILLINOIS CHAPTER 

The Illinois Chapter of the College will hold a joint meeting with the Illinois 
Trudeau Society at the Faust Hotel, Rockford, Illinois on April 24. 

LOUISIANA CHAPTER 

The Louisiana Chapter of the College will hold its semi-annual (spring) 
meeting on April 12 at the Bellemont Motel, Baton Rouge. The scientific pro¬ 
gram is as follows, opening at 2:00 p.m. 

Panel I—The Diagnosis and Management of Congenital Heart Disease 
Moderator: Richard Fowler, New Orleans 
Panelists: Page Acree, Baton Rouge 
John Stotler, Baton Rouge 
David Van Gelder, Baton Rouge 
Panel II—Obstructive Diseases of the Esophagus 
Moderator: Charles Beskin, Baton Rouge 
Panelists: R. C. Boyer, Baton Rouge 
Louis Ochs, New Orleans 
Dennis Rosenberg, New Orleans 
Panel III—Granulomatous Diseases of the Lung 
Moderator: Dwight Danburg, Baton Rouge 
Panelists; Walter McCook, Shreveport 

Albert McQuown, Baton Rouge 
John Seabury, New Oi'leans 
5:00 p.m.—^Business Meeting 
6 ;00 p.m.—"Dutch Treat” Buffet Supper 

PACIFIC NORTHWEST CHAPTER 

The following ofRcei's were elected at the annual meeting of the Pacific North¬ 
west Chapter held in Portland, Oregon, November 8-9, 1957: 

President: William G. Trapp, Vancouver, B. C., Canada 

Vice-Pi’esident; Kenneth A. Tyler, Gooding, Idaho 

Secretary-Treasurer; Donald A. Campbell, Tranquille, B. C., Canada 

TENNESSEE CHAPTER 

The Tennessee Chapter of the College will hold its annual meeting at the River¬ 
side Hotel, Chattanooga, on Monday, April 21. The meeting will open with a 
luncheon at 12:00 noon, to be followed by a business meeting at 1:00 p.m. The 
scientific program is as follows: 

“Bronchial Adenoma” 

John Carter, Chattanooga 

“Problems and Pitfalls in Selection of Patients for Cardiac Surgery” 

Frank London, Knoxville 
“Cardiospasm” 

David H. Waterman, Sheldon E. Domm, and William K. Rogers, Knoxville 
“Blood Loss in Surgery” 

J. C. Lougheed, Memphis 

“Dehisence of the Diaphragm Associated with Fractures of the 
Pelvis or Lumbar Spine Due to Non-Penetrating Wounds of the 
Chest and the Abdomen” 

R. T. Carlson, W. G. Gobbel Jr., Walter L. Diveley, and R. A. 

Daniel Jr., Nashville 
“Pulmonary Embolism” 

Ira T. Johnson, Hollis E. Johnson, and Thomas B. Holton, Nashville 
"Case Presentations with X-Ray Records” 

John M. Crowell, Chattanooga 

MISSOURI CHAPTER 

The Missouri Chapter will hold its annual meeting at a luncheon on Sunday, 
April 13, at the Statler Hotel, St. Louis. Dr. Duane Carr, Memphis, Tennessee, 
will be guest speaker. 
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PHILIPPINE CHAPTER 

College held a special dinner meeting at the 
Club Fihpmo in Manila on November 2, 1957, during the visit of Mr. and Mrs. 
Murray I^rnfeld (see photograph). Mr. Kornfeld addressed the meeting on the 
subject ‘The College as an International Force in the Interests of Science and 
World Peace.” Approximately 100 members of the College in the Philippine 
Islands attended this special meeting. Plans for the attendance of a large 
delegation of members from the_ Philippines to the Congress in Tokyo next 
September were discussed and it is also planned to have a post-congress meet¬ 
ing in Manila, sponsored by the Philippine Chapter of the College. Dr. Miguel 
Canizares, Regent of the College for the Philippines, will be in charge of the 
arrangements. 


While in Manila, Mr. Kornfeld visited the Quezon Institute where a luncheon 
meeting was held, attended by the officers of the Philippine Chapter. He also 
paid his respects to Mrs. Magsaysay, the widow of the late President of the 
Philippine Islands, 
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Chapter, Dr. ^ Mr’Murray Kornfeld, Executive Di- 

Canizares, R^ent Quisumbing, Governor for the Philippines, 

rector of the Cohere Division, Mutual Security 

Agency°'special Technical and I,, 

BARCELONA (SPAIN) CHAPTER 
are cordially invited to attend. 
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TEXAS CHAPTER 

The annual meeting of the Texas Chapter will be held in Houston on April 20, 
in conjunction with the Texas State Medical Association meeting, April 20-23. 
The following program will be presented. 

9:00 a.m. Lawrence M. Shefts, San Antonio, presiding 

“Bronchogenic Carcinoma in Routine Tuberculosis Hospital 
Admissions” 

Ellison P. White, Harlingen, and Carlos J. Quintanilla, 

San Antonio 

“Observations on Quarantine Patients” 

James P. Hodges, San Antonio 

“Fungus Skin Testing of Routine Admissions to a Tuberculosis 
Hospital” 

Edmund Rague, Kerrville 

“Allergic and Toxic Reactions of Prolonged Chemotherapy for 
Pulmonary Tuberculosis” 

Bei'nard T. Fein, San Antonio 
Panel Discussion on “Treatment of Tuberculosis” 

David McCullough, San Antonio, Moderator 

A. Wilson Harrison, Galveston 

Lloyd R. Hei'shberger, San Angelo 

John W. Middleton, Galveston 

Jack Miller, Galveston 

Samuel Topperman, Tyler 

12:30 p.m. Luncheon and Business Meeting 

Remarks: Burgess L. Gordon, Albuquerque, New Mexico President, 
American College of Chest Physicians 

2:00 p.m. John A. Wiggins, Ft. Worth, presiding 

Charles M. Hendricks Memorial Lecture 
“The Problems of Chronic Pulmonary Conditions in Older People” 
Bui’gess L. Gordon, Albuquei'que, New Mexico 
“Mediastinal Tumors” 

J. Walter Park III, San Antonio 
"Ivalon Sponge Plombage and Prosthesis” 

James E. Dailey, Houston 

“Resection for Pulmonary Tuberculosis in Patients Over 50 Years 
of Age” 

Clyde E. Rush, Sanatorium 


ARGENTINE CHAPTER 

The Argentine Chapter of the College met in Concordia on November 10, 
1957. The themes discussed were “Treatment of Pulmonary Suppurations” 
CNon-tubei'culous with the exception of bronchiectasis) and “The Use of the 
Corticpsteroids and ACTH in the Treatment of Tuberculosis.” Following the 
scientific session, the following officers were elected; 

President; Oscar Izaguirre, Parana 

Vice-President: Isaac Wolaj, Cordoba 

Secretary-Treasurer: Enrique C. R. Bonfils, Parana 


CANARY ISLANDS (SPAIN) CHAPTER ORGANIZED 
On November 2, 1957, the Canary Islands Chapter of the College was officially 
organized during a meeting held by the Barcelona Chapter in Palma d'c 
Mallorca. The following officers were elected; 


I resident : Camilo Rodriquez Gavilanes, Las Palmas 

\ ice-Prcsident; Jose M. del Arco Montesinos, Sta. Cruz do la Palma 
Santiago Enrique Gonzalez, La Laguna 
Treasurer; Jose J. Perez Perez, Sta. Cruz de Tenerife 

Arrmigomont.s for the meeting were made by Dr. Antonio Caralps, Barcelona, 
Regent of the College, and Dr. Tomas Cervia, Tenerife, Governor of the Col- 
Icjro for the Canury islands. 



344 


AMERICAN COLLEGE OP CHEST PHYSICIANS 


MBrch. 195S 


„ PENNSYLVANIA CHAPTER 

will be presented; vveanesaay, Apiil 16. The following program 


10:30 a.m. 


1:00 p.m. 
2:00 p.m. 


‘Shall We Treat the Tuberculin Converter’” 

David A. Cooper, Philadelphia 
Discussor; John H. Bisbing, Reading 

of TubeSsil^'^'™^'* Chemotherapy 

Carl W. Tempel, Valley Forge 
An Evaluation of Chemotherapy in Pulmonary 
High Doses of INH with PAS and Pvridoxine 
Stephen J. Berte, Valley Forge 
Discussor: Robert L. Mayock, Philadelphia 
“Progress in the Diagnosis of Left Heart Lesion.s” 

Don Pishei’, Pittsburgh 
Discussor; Gordon Myers, Harrisburg 
Luncheon 


Tuberculo.si.s: 


“The Surgical Management of Pulmonary Emphysema” 

John M. Snyder, Bethlehem 
Discussor: William DeMuth, Carlisle 
“Pulmonary Embolism as a Cause of Massive Pleural Effusion” 
Albert L. Sheffer, Dick D. Harrell and Harold L. Israel, Phila¬ 
delphia 

Discussor: Katharine R. Boucot, Philadelphia 
"Complacency Concerning Chest Diseases” 

Howard Witmer, Lancaster 


OHIO CHAPTER 

The annual meeting of the Ohio Chapter will be held at the Netherland Plaza 
Hotel, Cincinnati, on Wednesday, April 16. 

PANAMA CHAPTER ORGANIZED 

The organizational meeting of the Panama Chapter of the College was held 
in Panama City on February 13. Dr. Maximo Carrizo Villarreal, Colon, serve.s 
as Regent of the College for Panama and Di-. Rodolfo V. Young, is Governor, 
The following chapter officers were elected; 

President: Alberto Calvo, Panama City 

Vice-President: Octavio Ferrai’i Jr., Panama City 

Secretary-Treasurer; Antoine Raymundo, Panama City 


College News Notes 

Dr. Jerome R. Head, Chicago, Illinois spoke on “Philosophy and Medicine" 
on February 25 in Northwestern University Medical School's lecture series on 
“The Growth of Medicine” at the medical school. 

Dr, Milton M, Hurwitz, St. Paul, Minnesota, was recently elected Pre.sident 
of the Minnesota Heart Association. 

The following members of the College have recently been certified in the 
Sub-specialty of Pulmonaiy Diseases by the American Board of Internal Medi¬ 
cine; Dr. Virgil A. Plessinger, Cincinnati Ohio; Dr. Edgar A. EiJey. ^ew York 
City; Dr. Gordon L. Snider, Chicago, Illinois. Dr. V. W. Coulter. Jr., of 
Lafayette, Louisiana, has received his certificate in Internal Medicine. 

Dr. Oglesby Paul, Chicago, Illinois lectured on “Diet and Diuretics in Con¬ 
gestive Heart Failure” at St. Mary of Nazareth Hospital, Chicago, Janua,^ ,3 

Dr. Roscoe C. Giles, Assistant Professor of Surgery 
School was a recipient of the citation given as outstanding Chicago citizen b. 
the Jesuit Centennial Committee on December 12. u . 

Dr. Harry Isaacs was honored at a dinner on November 30, initiated bj 
members of the Department of Medicine at Chicago Medical School in recog 
nition of his retirement as head of that department. 
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Dr. H. C. Jernigan, director at large. National Tuberculosis Association 
Board of Directors has been appointed medical director of the Fort Staunton 
Tuberculosis Hospital, Fort Staunton, New Mexico. . 

Dr. Clare Miller, Medical Director of Hillcrest Sanatorium, Quincy, Illinois 
for the past 27 years, resigned in October. 

Dr. George E. Burch, New Orleans, Louisiana, was an out-of-state speaker 
at the 10th Annual Clinical Assembly of the Arkansas Chapter of the Ameri¬ 
can Academy of General Practice at Little Rock, Arkansas, October 16-17,1957. 

Brigadier General Carl W, Tempel, U. S. Army, Commanding General of 
Valley Forge Army Hospital, Phoenixville, Pennsylvania, was one of six medi¬ 
cal leaders who were honored by the Association of Military Surgeons of the 
United States at its meeting in Washington, D. C., October 30, 1957. 

Dr. Howard F. Root, Boston, Massachusetts, was an out-of-state speaker at 
the 9th Annual Scientific Assembly of the Maryland Academy of General Prac¬ 
tice at Easton, Maryland, October 9-10, 1957. 

Dr. Paul Dudley White, Boston, Massachusetts, was a speaker at the 9th 
Annual Symposium on Heart Disease sponsored by the Washington State De¬ 
partment of Health and the Washington State Heart Association, held at Seattle, 
October 4-5, 1957, 

Dr. George F. Evans, Clarksburg, West Virginia, was named Vice President 
of the West Virginia State Medical Association at its recent annual meeting 
held at White Sulphur Springs. 

Dr. Charles E. Lyght, Rahway, New Jersey, Director of Medical Publications, 
Merck Sharp & Dohme Reseaixh Laboi-atories, was recently elected President 
for 1958 of the American Medical Writers Association. 

Dr. Claude S. Beck, Sr., Cleveland, spoke on “Trends in the Surgical Treat¬ 
ment of Coronary Artery Disease" at a professional symposium sponsored by 
the Gaston County Heart Association, February 3. 

Dr. Alton Ochsner, New Orleans, Louisiana, will speak on “Carcinoma of the 
Lung" at the Chicago Medical Society Clinical Conference at the Palmer House, 
Chicago, Illinois, March 4-7. 

Drs. Leo G. Rigler, Los Angeles California and Sol Katz, Washington, D, C., 
will serve on a panel on diagnostic x-ray functions at the American Academy 
of General Practice 1958 Scientific Assembly program March 26. 

Dr. Eugene T. McEnery, Chicago is the Chairman of the Annual Conference 
sponsored by the Chicago Medical Society at the Palmer House March 4-7. 


Book Reviews 

SYMPOSIUM—THE MANAGEMENT OF TUBERCULOSIS, Irving J. Selikoff, 

Editor. Waverly Press, Baltimore, 1956. 

A praiseworthy project of the Journal of the Mount Sinai Hospital material¬ 
ized when it carried a symposium on the management of tuberculosis in its July- 
August 1956 issue. Written by members of the Mount Sinai Hospital of New 
York City and published in book form by the Waverly Press, this work represents 
an important contidbution to current medical literature. It contains a remarkably 
thorough and competent assaying of modei-n chemotherapy of this disease, with 
special attention to pi’oblems of pertinent interest, including combination of vari¬ 
ous antimicrobial agents and occurrence of tubercle bacilli resistant to specific 
drug.s. The data offered are based on extensive clinical material and carry the 
hallmark of keen observation, and discriminating, prudent judgment. Emphasis 
on certain therapeutic precepts are derived from pei-sonal experience of the au¬ 
thors and augmented by corroborative references. Ample space devoted to the 
discussion of respiratory function studies, tuberculous pleurisv with effusion, tu¬ 
berculosis in childhood and pulmonary resection. Other topics which are ade- 
ipiately covered include tuberculous meningitis and hunphadenitis moreover 
genifo-urinary. cutaneous and orthopedic forms of tuberculosis. Impressive chap¬ 
ters deal with tuberculoma of the lung, tuberculosis of the larvnx and intestines 
pregnancy and tuberculosis as well .as diabetes and tuberculosis. Discussion of 
the rehabilitation of the tuberculous patient rcnder.s the text a truly comprehen¬ 
sive assay. The book has a pleasing format. It is printed on excelle’nt paper and 
IS enriched with illustrations of teehnic.nl precision and of highly instructive 

.\ndrew L. Banyai, M.D. 
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Thomas, 1957. Pp. 323, 58 figures. PriS ?8.50, ^ Charles C 

Dr. Morris Pishbein, who contributed the forpwnrH fn i 

SbL^sirth" Sck"n a c\S?ftutio1afdlLlde??s"o"1^^^ 

deficiencies, and especially imbalances, are the principle causes S the dis¬ 
eases, dysfunctions and syndromes herein reported.” In considering such area\ 
of otolaryngological interest as headaches, Meniere’s disease, perceptive head¬ 
ing loss, sore throat, sinus dysfunction and allergy, the author attempts to 
associate accepted facts concerning metabolic disturbances and nutritional 
deficiencies with the presenting symptoms of the patients he has observed in 
almost a half century of practice. By the employment of numerous historic 
forms the patient indulges in a self analysis of his diet, his habits, his symp¬ 
toms and other personal historical facts by checking “yes” or “no.” 

Dr. Roberts has likewise systematized instructions to the allergic patient and 
specific and general nutritional orders and suggestions on cards prepared for 
distribution to the patient. Each area of discussion, including those already 
mentioned, and gonadal, and insulin-sugar imbalances, are supported by case 
reports to substantiate the author’s contention that metabolic disturbances and 
nutritional deficiencies may affect the ear, nose and throat. He seeks to establish 
the accepted thesis in this regard by a large number of hypotheses and specu¬ 
lations which he believes to “represent sound basic tenets.” 

Francis L. Lederer, M.D. 

SYMPOSIUM ON TUBERCULOSIS. Edited by F. R. G. Heaf, London, 1957. 

755 and xvi pages. 78 plates. 54 figures. 110 tables. 1200 references. 

This comprehensive volume by more than a dozen leading British authorities, 
presents a picture of tuberculosis in England strikingly different from that 
in the United States today. 

Tuberculosis is regarded as a universal infection, its manifestations depend¬ 
ing chiefly on differences in resistance of the victims, bovine type infection.s 
and extrapulmonary forms accounting for a large part of the morbidity. Diag¬ 
nosis is chiefly history, physical examination and x-ray, among persons coming 
in because of symptoms, and treatment is chiefly the collapse therapy, medical 
and surgical, and chemotherapy with the three drugs, streptomycin, PAS, and 
INH, with rehabilitation efforts aimed at early return to work, sometimes even 
while still sputum positive. , , , 

In Amei’ica, where less than 10 per cent of the population under 25 have been 
infected, 80 per cent of those dying of tuberculosis are over 45 years of age, 
the importance of frequency and dosage of infection and reinfection is stre.ssed, 
bovine tuberculosis has been eradicated, and extrapulmonary tuberculosis is 
only an infrequent occurrence. Diagnosis is sought by routine minifilm sci cell¬ 
ing of hospital admissions, prisoners, pensioners and other large gi’oups with 
high incidence, and treatment relies chiefly on prolonged chemotherapy, with 
other agents when the standard triad fails, resection of persistent cavitie.s, a^nd 
relief from economic pressure by disability and old age pensions and other 

^"’T^VSiJsrS^ovSraw^ as the authors are themselves aware of the 
great differences between tuberculosis in England and in the undevelope^ 

persistence in the face of obstacles end setbacks. 
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An Aerosol Method of Producing Bronchial 
Secretions in Human Subjects: 

A Clinical Technic for the Detection of Lung Cancer 

HYLAN A. BICKERMAN, M.D., F.C.C.P., EDITH E. SPROUL, M.D. 
and ALVAN L. BARACH, M.D., F.C.C.P. 

New York, New York 


The increasing importance of lung cancer as a major health problem 
has recently been emphasized by Gerhardt, Handy and Ferbei-i who com¬ 
pared the age-standardized incidence rates for cancer for the years 1942 
and 1955 in New York State. In man, the outstanding change in incidence 
rates over the 14 year period was the 202 per cent increase in carcinoma 
of the lung and bronchus. Even more striking is the increase of 520 per¬ 
cent in the death rate due to lung cancer among the male population over 
the past 22 years. In women, this increase was 75 per cent. Similar- 
trends have been reported for other states and for the United States 
as a whole.- 

The rising incidence of bronchogenic carcinoma makes early diagnosis 
a factor- of vital importance. The number- of patients diagnosed with 
lung cancer- in an operable stage and with a reasonably good prognosis 
is still small. Lutwyche^ in a review of 116 cases of bronchial carcinoma 
noted a considerable delay in diagnosis in one third of his series. At 
present, there is no unanimity of opinion regarding the value of chest 
roentgenograms in screening for- early lung cancer. Opinions vary from 
the belief that most cases have already metastasized by the time' they are 
suspected radiologically, to the conviction that many are still localized 
and resectable.'* 

Since the first report by Hampeln-'' in 1918 on the presence of malig¬ 
nant cells in the sputum of patients with bronchogenic carcinoma, a num¬ 
ber- of investigators'*'® have confirmed the importance of cytologic exami¬ 
nation in the diagnosis of lung cancer- particularly in the early stages. 
Employing technics developed by Papanicolaou,® the accuracy of diag¬ 
nosis by sputum cytology has ranged from 84 to 93.5 per cent in the 
various series published. Farber and his associates'® reported a 90 per 


From the Columbia University Rc.=e.nrch Service, Goldwater Memorial Hospital, the 
Department of Medicine, College of Physicians and Surpeons, Columbia University 
and the Presbyterian and Francis Delafield Hospitals. 


This study has been supported by the .American Cancer Society. 

Pi-esentcd at the 2Srd Annu.al Meetinp, American Collcpc of Chest Physicians. New 
lork City, May 2S.,Iunc 2, 10r>7. 
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cent accuracy in the positive diagnosis of lung cancer when five or more 
sputum specimens were examined. This degree of accuracy declined 
sharply when fewer specimens were studied. 

In formulating a screening program for the early detection of hum 
cancer in apparently healthy individuals, cytologic methods have been 
considered impractical since the vast majority of these subjects arc 
asymptomatic and raise no sputum. An approach to this problem has 
been made by utilizing the principles and technic of producing sputum 
in human subjects by the inhalation of hypertonic saline aerosols. The 
preliminary results of such cytologic screening are reported in this paper. 


Theoretical Considerations 

The problem of depositing an aerosol on the tracheo-bronchial mucosn 
which would induce bronchial secretions in apparently healthy individuals 
and yield sputum specimens suitable for cytologic study raised certain 
considerations. Among the factors which determine the degree of reten¬ 
tion of an aerosol and the sites of deposition within the respiratory 
tract are: particle size and density, vapor pressure, temperature and 
hygroscopic properties of the aerosol, and the rate and depth of respira¬ 
tion. Findeisin^^ showed that 97 per cent of solid particles of 1 micron 
radius and above are deposited within the lung. Particles of 3 micra in 
radius are taken out completely by the trachea, bronchi and bronchioles. 
The retention of aerosol droplets in the human respiratory tract as a 
function of particle radius and respiratory rate was studied by Wilson 
and La Mer.^^ a. maximal retention of approximately 50 per cent occurred 
in the alveoli and bronchioles with particles of 1,0 micron in radius. The 
stability of a water droplet 0.5 micron in radius under ordinary conditions 
of humidity is only a fraction of a second due to its high evaporation 
rate. Furthermore, rapid absorption of isotonic aerosols took place within 
the tracheobronchial tree. Studies by Abramson’' indicate that droplet 
evaporation is decreased with aerosols in a glycerin solution because of 
the reduction in vapor pressure, serving to stabilize the aerosol mist. 


TABLE I 

AGE AND SEX DISTRIBUTION OF 336 PATIENTS RECEIVING 
HYPERTONIC SALINE AEROSOLS 

Groups" 

Sex 

Number of 
Subjects 

Age 

Mean (Years) 

Range 


A 

Male 

125 

55.3 

21-90 



Female 

78 

53.1 

18-8G 

... _ 

B 

Male 

~ 75 

59.3 

.35-78 



Female 

~ 3^ 

44.3 

20-73 


C 

Male 

20 

58.9 

,30-75 



Female 

3 

51.0 

50-52 



evidence of puliTion«iry pathology 

B_Chronic non-tuberculous pulmonary disea-se 

C_Known or suspected malignancy 
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Using aerosols containing radioactive solium, Talbot, Quimby and Barach'^ 
found that the addition of 10 per cent propylene glycol to the aerosol 
solution results in a greater deposition within the lung than is produced 
by isotonic mists. Barach, Garthwaite and Bickerman^-'' noted that the 
comfort of inhaling penicillin aerosols is enhanced by providing a warm 
aerosol, and in addition, higher blood levels are obtained as compared 
with cold aerosols indicating an increased deposition of the penicillin mist. 

The osmotic effect of hypertonic saline solutions for the purpose of 
this project was suggested by a study of Barach, Mason and Jones^® who 
noted a marked and instantaneous increase in plasma volume following 
the intravenous administration of 100 ml. of 15 per cent saline solution. 
It seemed likely that the impingement of an adequate number of hyper¬ 
tonic saline droplets upon the bronchial mucosa would, osmotically, induce 
transudation. Such a bronchial transudate might then wash exfoliating 
cells from the regions of aerosol deposition into the material subsequently 
expectorated. 

Methods 

With the above considerations in mind, various concentrations of saline 
solution ranging from 3 to 15 per cent were employed to induce sputum 
production. A 10 per cent sodium chloride solution has been used in the 
majority of instances since the incidence of irritation appeared to be less 
than with the 15 per cent concentration. It was necessary to limit the 
saline aerosol to 3 per cent in some patients with bronchial asthma and 
pulmonary emphysema since the more hypertonic solutions appeared to 
accentuate obstructive dyspnea. Initially, 40 per cent propylene glycol 



»''istr.ntinp the inhal.ntion of warm hypertonic saline aerosol 
t.onoiatc<l in a hiRh flow nebulizer by means of an air pump. 
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was employed but this hygroscopic aerosol was too viscid aud ofie,. 
occluded the nebu izer. The addition of 16 or 20 per cent propyte gS 

to the salme solution provided a stable mist which did not usually fate? 
fere with continuous nebulization. ^ 

Since nebulization of a large quantity of aerosol solution within a lim 
ited period of 10 to 20 minutes appeared desirable, high-flow iiebuliLrs 
which produced a relatively large particle size ranging between 1 to 10 
micra in radius were employed. A small pump producing an air-flow 
ot 5 to 7 liters per minute through the nebulizer generated the aerosol 
mist. Since initial studies had clearly shown that irritation was reduced 
and the comfort of inhalation enhanced by warming the aerosol, the 
solution within the nebulizer was heated by placing the reservoir of the 
nebulizer over a steam generator or electric coffee percolator."' The 
nebulizers originally employed included a large capacity baffle-less 
Vaponefrin nebulizer"'and the Aero-Mist nebulizer.f More recently, 
a high-flow nebulizer^ has been developed which nebulizes 1 ml. of hyper¬ 
tonic saline per minute, and incorporates a thermostatically controlled 
heating unit adjusted so as to provide an aerosol warmed to 105° to 130° C. 
A photograph and line drawing of this nebulizer are illustrated in Fig¬ 
ures 1 and 2. 

Procedure 

A total of 336 patients from the wards of the Goldwater Memorial 
Hospital, Francis Delafield Hospital and the Asthma Clinic of the Co- 


TABLE II 

THE RECOVERY OF SPUTUM IN 336 SUBJECTS FOLLOWING THE 
INHALATION OF HYPERTONIC (10 AND 15 PER CENT) SALINE AEROSOLS 

Number of 
Group Subjects 

Results 

Positive*'- 

Number Per Cent 

Negative 

Number 

A-I 

180 

155 

86.1 

25 

II 

23 



23 

B 


99 


11 

C 

23 

23 

100.0 

0 

TOTAL 

336 

277 

82.5 

59 

Corr. Total 

313 

277 

88.5 

36 

(e.xcl. A-II) 






•'A—No pulmonary patholog:>' (A-II pts. with impaired cough refle.x) 
B—Chronic non-tuberculous pulmonary disease 
C—Suspected malignancy 


-’■mucoid sputum exceeding 1 ml. 


■'West-Bend Aluminum Co., West Bend, Wisconsin. 
-^Manufactured by Vaponefrin Co., Upper Darby, Pennsylvania. 

from Medical 

peratures now generally employed. 
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lumbia-Presbyterian Medical Center participated in the studJ^ They were 
divided into three groups : 

Ch'oup A : This group consisted of 203 patients iidth a wide variety of 
illnesses but with no evidence of pulmonary disease by clinical and roent¬ 
genologic study. These individuals were classified as apparently healthy 
with respect to the respiratoiy system and had no cough or spontaneous 
sputum. 

Gi'oup B: This group consisted of 110 patients with chronic non-tuber- 
culous pulmonary disease in whom the diagnosis of bronchial asthma, 
pulmonary emphysema and chronic bronchitis predominated. 

Group C: This group consisted of 23 patients with known or suspected 
malignancy involving the lung or other organs. These patients were 
selected in such a manner that neither the technician who performed the 
test nor the pathologist who examined the sputum were aware of the 
diagnosis. Certain statistics for each of the three groups are shown in 
Table I. 

Each subject inhaled the wai'med aerosol produced by the continuous 
nebulization of a solution containing 10 or 15 per cent sodium chloride 
and 20 per cent propylene glycol for periods of 10 to 20 minutes. Because 
of an increased incidence in wheezing and coughing among the patients 
in Group B with bronchopulmonary pathology, the salt content of the 
aerosol was subsequently lowered to 3 per cent, as mentioned above, and 
was often preceded by an inhalation of 0.2 ml. of 2.25 per cent racemic 


<— 
H c- 



A- Nebulizer Jets 
B-Heoter 
C-Thermostflt 
D-Hose to Pump 
E-Electric Cord 
F- Venturi 
G-Sollne Solution 
H'Aerosol 


r.,hMzcrs will, a thorn,statically controllcc! 
licntn.j, litnunt. Atroscl partirlc ranKcs between I to 10^ in radius. 
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epinephrine (Vaponefrin) * or 0.4 per cent isuprel.'-* The latter procedure 
was followed m the last 20 patients of this group. All of the material 

was collected and measured. Gross appearance with respect to color con¬ 
sistency and the presence of mucoid or muco-purulent shreds or plugs 
were noted. The recovery of mucoid material exceeding 1 ml in amount 
mdicated. in our opinion, that the specimen had been obtained from the 
tracheo-bronchia] passageway since it could readily be distinguished from 
saliva, especially after the expectorated material was added to an equal 
volume of 70 per cent ethyl alcohol. 


Spontaneous sputum collections were performed on 16 patients with 
chronic bronchitis prior to aerosol therapy. Each subject was then given 
an inhalation of 10 per cent sodium chloride and 20 per cent propylene 
glycol. Specimens obtained pidor to the aerosol and after the inhalation 
of the hypertonic saline solution were analyzed quantitatively for total 
chloride content. 

Sputum specimens following aerosol therapy were collected from 74 
subjects including 19 patients with suspected malignancy, placed in an 
equal volume of 70 per cent ethyl alcohol and processed for cytologic 
study. 


Results 


Following the inhalation of hypertonic saline aerosols, specimens of 
sputa were obtained from 277 of the 336 patients treated. This is illus¬ 
trated in Table 11. Initially it was observed that 76.4 per cent of the pa¬ 
tients in Group A yielded sputum specimens whereas 90 per cent of the 
patients with pulmonary disease and 100 per cent of the group with sus¬ 
pected malignancy raised adequate sputum samples. On further examina¬ 
tion of the negative responders in Group A, it was found that 23 of these 


TABLE III 

DTTRATION OF INHALATION AND AMOUNT OF AEROSOL ADMINISTERED 
UUKAIXUXV SUBJECTS WITH RECOVERABLE SPUTUM 

Groups'^ 

No. of 
Subjects 

Per Cent 
Concen¬ 
tration 
Saline 
Aerosol 

Means 

Aerosol Admin. 

Sputum 

Collected 

(Ml.) 

Amount 

(Ml.) 

Time 

(Ml.) 

A 

155 

10 or 16 

7.7 

15.0 

5.7 

B-I 

79 

10 

9.2 

12.0 

8.0 

II 

20 

3 

8.8 

11.7 

8.0 

C 

23 

10 

10.3 

13.0 

7.2 


B_Chronic non-tuberculous pulmonary disease 

(B-II—asthmatics receiving 3 per cent saline) 

C —Suspected malignancy 
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patients had neurologic disorders with marked impairment of the cough 
mechanism. These included 16 patients with hemiplegia, three with polio¬ 
myelitis, two with muscular dystrophy and two with meningovascular 
syphilis. Correcting the data by excluding these individuals, (Group A-II), 
resulted in an 86.1 per cent recovery of sputum from patients in Group A 
and an 88.5 per cent recovery for the combined series. 

The amount of aerosol administered and the duration of each treatment 
were roughly comparable in all three groups. This is illustrated in Table 
III. Minor variations were related to the different nebulizers and aero¬ 
sol pumps employed in the early phases of the study. Although the amount 
of sputum recovered varied widely from subject to subject, in general, 
those in Groups B and C gave higher yields than the subjects with no 
apparent pulmonary pathology. It must be recognized that the amount 
of sputum collected was at best a rough estimate since admixture with 
saliva and aerosol made quantitative measurement impossible. Never¬ 
theless a sufficient amount of material was available in almost every 
instance for cytologic study. 

Preliminary studies with cold hypertonic saline areosols resulted in 
frequent complaints of a sense of irritation to the upper respiratory tract 
as manifested by scratchiness of the throat, hoarseness and cough. This 
was materially reduced when the aerosols were warmed to 40 to 44° C. 


TH£ INCIDENCE OF UPPER RESPIRATORY IRRITATION 
CAUSED BY INHALING HYPERTONIC SALINE 
AEROSOLS IN 33S SUBJECTS 


30i 


20 


10 


0 


□ No pulmonory potholocy 

■ Chronic nontubeteulous 
pulmonary disease 

□ Suspected molignoncy 



15.0 lO.O 3.0 

Concenfroflon of Saline Aerosol (X) 


MGURL .i: The incidence of upper respirntory irritation caused bv inhalinir hvrwr 
tonic saline aerosols in 33G subjects, illustratine a nositive ^ ".'iwr- 

concentration of saline and per cent increas^in frrRaUon ‘ho 
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respiratory irritation for the warmed aerosol. 

in solutions were employed 

. patients with suspected malignacy and none of these reported anv 
irritative symptoms. It is evident that a positive correlation exists be¬ 
tween the incidence of irritation and the degree of hypertonicity of the 
saline aerosol. As might be expected, the per cent of subjects experi¬ 
encing irritation w^as higher for those in Group B with asthma and pul¬ 
monary emphysem than for the subjects in Group A w’hen either 10 
or 15 per cent saline was inhaled. With a warmed 10 per cent saline 
aeiosol, only three (4.3 per cent) in Group A, with no evidence of pulmo¬ 
nary pathology, complained of irritation. 

A comparison of the total chloride content of the sputum collected oil 
16 subjects in Group B before and after administering an average of 
8 ml. of 10 per cent saline aerosol show^ed a slight but insignificant in¬ 
crease in the chloride content of the sputum following the inhalation of 
the hypertonic saline solution. This is illustrated in Table IV. These 
findings would appear to indicate an osmotic effect resulting in the rapid 
dilution of the hypertonic aerosol droplets by bronchial transudate. 


Cytologic SUidies 

Sputum specimens obtained from 74 subjects following inhalations of 
10 per cent saline aerosol were subjected to cytologic study. Since mate¬ 
rial was recovered from patients with a variety of pulmonary disorders 
as well as from individuals free of lung disease, the character of the 
specimens varied greatly. In general, the induced sputum of “normar’ 
individuals contained little gross particulate matter and appeared pale, 
w'hereas specimens from patients with pulmonary pathology appeared 
more mucoid and in some instances contained fresh muco-purulent plugs, 
7. Method of Processing Specimen: The specimens arrived in the labora¬ 
tory in glass bottles containing equal volumes of 70 per cent alcohol which 
had been added to the material expectorated. The entire contents were 
centrifuged for 15 minutes at 1500 rpm and the supernatant fluid de¬ 
canted. The superficial part of the sediment was transferred to glass 
slides with a small spatula and two to four smears were prepared. Rou¬ 
tine preparation included one hematoxylin-eosin and one mucicarmine 



TABLE IV 


COMPARISON OP THE CHLORIDE CONTENT OF THE SPUTUM 
COLLECTED FROM IG PATIENTS BEFORE AND AFTER 
INHALING 10 PER CENT SALINE AEROSOL 


Number 

of 

Subjects 


Mean 

Amount 

Sputum 

(ml.) 


Mean Chloride Content 
Mgs. 

Per Cent S. D. 


~i5^;7A^osol 16 3.8 

—mean of 8.3 ml. 10 per cent saline aerosol a dministered—_ 

—;-:-T'^-gI 244.7 ^80.8 

After Aerosol 16 __ 
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stain. The remainder of the sediment was fixed in Bonin’s solution, em¬ 
bedded in paraffin in the autotechnicon and sectioned. At least one hema- 
toxylin-eosin and one mucicarmine stained slide were routinely prepared. 

II, Cytologic Observatio7is: a) Preservation of cells; No distortion of 
cells which might be attributed to hypertonic saline were observed. There 
was no shrinkage or crenation. The nucleus and cytoplasm seem to be 
preserved in relative proportion. Nuclear chromatin pattern was distinct 
and the granular or vacuolar character of the cytoplasm was maintained. 
The cells did not appear altered as compared with their spontaneously 
ejected counterparts. Variation in cell preservation and staining qualities 
could be attributed to the vicissitudes of the autotechnicon and technician. 

b) Cell types; Sixteen of the 74 specimens contained only superficial 
squamous cells and leukocytes. These were regarded as unsatisfactory 
for study since there was no evidence that any of the material came from 
the lower respiratory tract. Most sediments contained alveolar phago¬ 
cytes with anthracotic pigment and rarely some hemosiderin or fat vacuoles. 
The phagocytes varied in numbers about as one would expect from dif¬ 
ferent individuals. Even healthy subjects yielded phagocytes (all were 
city dwellers or workers) and often in considerable quantities. The pres¬ 
ence of these cells was regarded as an index of the depth from which 
the specimen was obtained since they occurred in clumps, which would 
be an unlikely finding if they were in the trachea or pharynx. 

Bronchial epithelial cells were less numerous than alveolar phagocytes 



FIGURE 4 


FIGURE o 


Hffttrc 4 Photonucropraph of the sputum smear of .a subject ttilh hypertension 
(Group A) illustr.atinjr clusters of columnar, cili.ated bionchial epithelial cells of 
normal charactcr.-f i.onr,- Smear of the sputum obtained from a patient wth 
severe bronch.al asthma (Group B) .showinc bronchial epithelium distended with 
mucus. One slendei cell presents ciliated border. This amount of mucus is abnom-I 
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but were very well preserved. In general these cells showed less altera¬ 
tion than that observed in spontaneous sputum. Cilia were easily seen. 
This is illustrated in Figure 4. One to three nuclei with fine chromatin 
appeared at the apposing end of the cell and the cytoplasm was finely 
granular or vacuolated. The vacuoles sometimes contained mucicarmino- 
philic material. In the material from several patients bronchial epithelium 
distended with mucus was abundant. The photomicrograph (Figure 5) 
of a smear from sputum obtained from a patient with severe bronchial 
asthma reveals bronchial epithelium distended with mucus. Polymorpho¬ 
nuclear neutrophils and lymphocytes were readily identified. Occasionally 
eosinophils were abundant. 

The abnormal cells were not numerous, occurring in six of the speci¬ 
mens. None were found in material from healthy individuals. The be¬ 
nign abnormalities took the form of strips of cuboidal cells resembling 
swollen alveolar lining cells such as one sees about the air spaces in a 
lung with thickening of the alveolar walls. There were also cuboidal 
squamous cells with relatively large nuclei resembling parabasal cells 
which may have represented squamous metaplasia in the bronchial tree. 
In this series, cancer appeared only as squamous carcinoma. The ma¬ 
lignant cells occurred individually and in clumps. One patient produced 
pieces of cohesive tumor cells. Figures 6 and 7 show squamous carcinoma 
cells from the cell block and smear i-espectively on sputum recovered from 
a patient with known squamous cell carcinoma of the lung. A cluster of 
malignant cells is illustrated in Figure 8 recovei’ed in the sputum of a 
patient with epidermoid carcinoma of the lung. 

_ ______ 

RESULTS OF CYTOLOGIC STUDIES PERFORMED ON SPUTUM 
RECOVERED FROM 74 SUBJECTS FOLLOWING INHALATION 
OF 10 PER CENT SALINE AEROSOL 


CYTOLOGIC EXAMINATION 


Group' 

Number 

of 

Subjects 

Positive 

for 

Malign. 

Cells 

Abnorm. 

Cells 

Suspicious 

Mai. 

Negative 

for 

Malign. 

Cells" 

Unsatisfact. 

Specimen'" 

A 

27 



2S 

4 

B 

28 



21 

7 

C 

19 

4 

2 

8 

5 

TOTAL 

74 

4 

2 

52 

IG 


*A—No puJin. path. B—Chronic pulni. disease. C—Suspected maliprnanc.v 
'•Specimen contained well preserved respiratory epithelium 
•••insufl. quantity, no lespir. epith., or purulent debiis 


See F'surts on Oppo'iitc Fagt 

Figure G: \ sheet of squamous carcinoma ceiN showinR hyperchromatic nuclei, larne 
nucleoli and mitotic fipuies rccoveicii from the sputum of a patient with a known 'qua- 
mous cell caicinoma of the lunjr (Group C. cell block ).—Figure 7: Individual malifrnant 
cells from the same patient with squamous ce.l carcinoma. The nuclei are relativcb 
IniRe. irreirular and hyperchromatic with scanty cytoplasm (smear)—Fiyiirc S: Cell 
block on the sputum recovered from a patient with epidermoid carcinoma of the left 
lunn (Gioup C) showinc a small cluster of inalicnant cells havinj: relatively larce. 
daik irreuular nue’ei and scanty cytoplasm. Se\eral cells are decererrted. 
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A summary Of the results of the cytologic study is shown in Table V 
Fifty-eight (78.5 per cent) of the 74 specimens were judged to be repre¬ 
sentative samples of material from the lower respiratory tract satisfactory 
lor diagnosis. Of these six from the group with suspected malignancy 
contained abnormal cells. Sixteen specimens were regarded as unsatis¬ 
factory for study since they contained only superficial squamous cells and 
leukocytes. 

It was of interest to analyze the cytologic reports on the sputum ob¬ 
tained from the 19 patients in Group C which had been carried out in a 
“double-blind” fashion. This is illustrated in Table VI, Of the eight 
patients with documented primary or metastatic carcinoma of the lung, 
five of the sputum specimens induced by aerosol were positive for malig¬ 
nant cells. There were no false negatives in this group. Seven of the 
eight with malignancy in other organs not involving the lungs had no 
abnormal cells in their sputum, and one specimen was unsatisfactory for 
study. Of the sputum samples in the three patients with suspicious pul¬ 
monary infiltration on x-ray, one contained abnoi*mal cells suggestive of 
squamous cell carcinoma, one was negative (subsequently diagnosed as 
tuberculosis) and one was unsatisfactory. Although conclusions cannot 
be drawn from this small series, the results of the cytologic study yielded 
no false positive or negative findings in those patients in whom a diagnosis 
had been established. 

Discussion 


Of the various factors which have been considered in an effective screen¬ 
ing program for lung cancer, those of special importance include: 1) sim¬ 
plicity of technic, 2) non-injurious character of the procedure, 3) accept¬ 
ance of the method by the subjects tested so that repeat studies are readily 
available, and 4) adequate criteria for establishing the diagnosis in order 
that the number of false positive and negative reports be minimal. 


TABLE VI 

anATY^IS of cytologic studies on sputum recovered from 19 

Patients WITH known or suspected malignancy (group o 

FOLLOWING INHALATION OF 10 PER CENT SALINE AEROSOL 

Group C 

Number of 
Subjects 

Positive or 
Suspicious Mai. 

•-.52 

<S "o 

> ■ 
n 

U-- 

a 

ZS 

Unsatisfaet. 

Specimen* 

1. Known Bronchogenic Carcinoma 

7 

4 

0 

3 

2. Known Metast. Ca, to lung 

1 

1 

0 

0 

.3 Suspected lung cancer 

3 

1 

1 

1 

4 Known or suspect. Ca. elsewhere 

8 

0 

7 

1 


19 

6 

8 

5 


^purulent exudate predom., no respiratory epithelium seen 
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The recovery of sputum adequate for cytologic study in 88.5 per cent 
of the combined series of 336 subjects following a single treatment with 
hypertonic aerosols justifies the extension of this program to a larger 
series. It is quite possible that negative responders might be induced to 
raise sputum following a second or third course of treatment with saline 
aerosol. Further study is required to ascertain whether conversion of 
these negative responders would occur with higher concentrations of saline 
aerosol. In addition, the effect of mechanical coughing by exsufflation with 
negative pressure following the inhalation of the saline aerosol may as¬ 
sist in raising bronchial secretions from the smaller bronchi and bron¬ 
chioles particularly in those individuals with a weak or ineffective spon¬ 
taneous cough. 

The various alterations in cell morphology and the many bizarre forms 
of respiratory epithelium observed on cytologic study of sputum from pa¬ 
tients with chronic pulmonary disease have recently been reported by 
Papanicolaou,*® and Farber and his associates*" who emphasized the need 
for rigid criteria in differentiating apparently benign metaplastic changes 
from carcinoma. From these reports and others, there is some evidence 
that the bronchial epithelium reaction leading to malignancy may be 
manifest for some time before the clinical diagnosis of lung cancer is 
possible. 

Cytologic examination of the 74 sputum specimens recovered following 
the inhalation of 10 per cent saline aerosol indicated that the majority 
of the specimens expectorated contained respiratory epithelium and alve¬ 
olar phagocytes. Cellular morphology was well preseiwed so that the clear 
cut differentiation between abnormal and normal cells was readily ap¬ 
parent to the experienced pathologist. In addition to the value of this 
method of obtaining sputum for the cytologic diagnosis of lung malignancy, 
the importance of bacteriologic as well as cytologic examination of in¬ 
duced sputum deserves further emphasis, especially in those patients with 
undiagnosed respiratory disease from whom no spontaneous sputum is 
available for study.* 

SUMMARY 

A method of obtaining sputum from the respiratory tract of “normal” 
individuals, patients with chronic non-tuberculous pulmonary disease, and 
patients with known or suspected malignancy is reported. The basis of 
this procedure involves the inhalation of ivarm, hygroscopic saline aero¬ 
sols. 

‘Since this papei wns written significant developments in the principles and technics 
of aerosol deposition have been made. At temperatures of 120° to 130° F., 10 liters of 
air contain 0.185 gm H:0, at 120° F., 0.789, at 140° F. 1.302 gm H.-O. Over a period 
of 30 minutes inhalation approximately 11 cc. of water would theoroticallv be de¬ 
posited on the laryngo-trachco-bronchial mucous membrane at 120° F., and 39 cc. at 
140° F. In an aerosol administered at 98' F. the particles are preser\-ed bv "the "hu¬ 
midified atmosphere but significant enhanced “rain-out” effect takes place niotr bodv 
temperature. The clini-al advantages of inhaling aerosols with controlled temrera- 
tures of 120' F. and 130' F. in patients with bronchial asthma, pulmonarv emphv'cma 
and a vaiicty of respiretoiy disorders characterired by ditlicultv in eliminating re’taincd 
bronchial secretions will be reported later. (Baiach, .Alvan L..'Beck, G. J„ and Bicker- 
man, 11, .\.). 
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posable screening technic for the cytologic diagnosis of lung cancer 

dence of pulmonary disease, and no cough or spontaneous sputum. Only 

hree subjects m this group noted a slight irritation on inhaling the warm 
10 per cent saline aerosol. 


Cytologic studies of the sputum recovered from 74 subjects following 
the inhalation of 10 per cent saline showed that 79 per cent of the speci¬ 
mens were satisfactory for diagnosis. In five of the eight patients with 
documented primary or metastatic carcinoma in the lung, sputum prepara¬ 
tions were positive for malignant cells. There were no false negative 
reports. Since all of the examinations were performed on single speci¬ 
mens, it is evident that cytologic study of repeated specimens obtained in 
a similar manner might increase the possibilities of accurate diagnosis. 
It is the opinion of our cytologist (E. E. S.) that this method of induc¬ 
ing sputum may be expected to demonstrate tumor cells from symptomless 
individuals before spontaneous sputum arises since the specimens ob¬ 
tained by hypertonic saline aerosol are entirely adequate for study. 

Inhalation of nebulized 20 per cent propylene glycol at a temperature 
of 120° F. is employed to facilitate expectoration of retained secretions in 
patients with bronchopulmonary disease. 


RESUMEN 

Se describe un metodo para obtener esputo de las vias respiratorias de 
los individuos “normales” con enfermedad ci'onica no tuberculosa y en- 
fermos sospechosos o averiguados de padecimientos malignos. 

La base de este procedimiento radica en la inhalacion de aerosoles cali- 
entes, de soluciones salinas higroscopicas. 

Aproximadamente se usaron 10 ml. al 10 o 15 por ciento de un aerosol 
conteniendo 20 por cjento de propilen glicol en un total de 336 sujetos. 
Se obtuvo un especimen mucoide adecuado para estudio citologico en 88,5 
por ciento de los casos. 

Es de interes especial este metodo como uno para la deteccion del cancer 
por la citologia ya. que se obtuvo esputo en 86 por ciento de personas entre 
180 sujetos que no tenian evidencia de enfermedad ni tos ni expectoracion. 
Solo tres personas de este grupo notaron ligera irritacion al inhalar la 
solucion caliente al diez por ciento en aerosol. 

Los estudios citologicos en el esputo de 74 personas despues de la m- 
halacion de la solucion salina al 10 por ciento, mostro que 79 por ciento 
de los especimenes fueron satisfactorios para el diagnostico. En cmco de 
echo enfermos comprobados de carcinoma primario o metastasico la.s 
preparaciones de esputos fueron positives para celulas mahgnas.^ No hubo 
informes falsos negatives. Puesto que todos los examenes se hicieron en 
solo una muestra, es evidente los estudios en muestras repetidas hechas 
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en forma similar han de dar mayor proporcion de diagnosticos exactos. 
El citologista opina (E.E.S.) que este metodo de provocar el esputo puede 
esperarse que muestre celdillas tumorales de individuos asintomaticos 
antes de que obtenga esputo espontaneo ya que los especimenes fueron 
completamente adecuados para el estudio. 

RESUME 

L’auteur presente une methode qui permet d’obtenir des crachats pro- 
venant de I’arbre respiratoire chez des individus “normaux,” chez des 
malades atteints d’affections pulmonaires chroniques non tuberculeuses, et 
chez des malades atteints d’affections malignes, connues ou soupgonnees. 
La base de ce precede comprend I’inhalation d’aerosols salins, chauds et 
hygroscopiques. 

Environ 10 cc. d’un aerosol a 10 ou 15% de sel, contenant 20% de glycol 
propylene, a ete administre a un nombre total de 336 malades. Des types 
d’expectorations muco'ides propres a I’examen cytologique furent recueillis 
dans 88,5% de la totalite du groupe. La production d’expectoration dans 
86 des cas, sur 180 malades chez lesquels on n’avait pu mettre en evi¬ 
dence une affection pulmonaire, et qui n’avait ni toux ni expectoration 
spontanee, fut d’un interet particulier, pour permettre le diagnostic cyto¬ 
logique de cancer pulmonaire. On observa chez trois sujets seulement de 
ce groupe une irritation legere lors de I’inhalation de I’aerosol chaud con- 
tenant 10% de sel. 

Les etudes cytologiques sur I’expectoration recueillie chez 74 malades 
apres inhalation de solution a 10% de sel, montrh'ent que 79% des speci¬ 
mens d’expectoration furent satisfaisants pour le diagnostic. Chez cinq 
malades sur 8 qui etaient atteints de cancer pulmonaire metastatique ou 
primitif prouve, les expectorations montrerent I’existence de cellules ma¬ 
lignes. II n’y eut aucun cas d’erreur. Comme tons les examens furent 
pratiques sur un simple echantillon, il est evident que I’etude cytologique 
d’echantillons multiples obtenus dans des conditions semblables pourrait 
augmenter les possibilites d’un diagnostic precis. Notre cytologiste expri¬ 
me I’opinion que cette methode d’obtenir une expectoration pourrait amener 
a mettre en evidence des cellules tumorales chez des individus sans symp- 
tonies, avant qu’une expectoration spontanee ne survienne, etant donne 
que les echantillons obtenus par aerosol salin hypertonique se pretent 
parfaitement a I’etude. 

ZUSAMMENFASSUNG 

Es wird berichtet iiber eine Methode zur Gewinnung von Sputum aus 
dem Respirationstraktvon “normalen” Individuen, Patienten mitchronisch- 
cn nicht tuberkulosen Lungenkrankheiten und Patienten mit bekannten 
Oder als solche angenommenen bosartigen Veriinderungen. Die Grundlage 
die,'!Os Vorgehens macht die Inhalation von warmen, hygroskopischen Salz- 
Aevosolen notwendig. 

Ungefiihr 10 cem einer 10-oder 15G Salz-Aerosol-Losung, die 20% 
Propylen-Glycol enthielt. wurde insgesamt bei 336 Per.=onen angewandt. 
Fiir die cytologische Unter.suchung geeignete Schleimhaltige Sputumprii- 
parate wurden in SS.oG der ganzen Serie gp\vonnen. Von .speziellen Inter- 
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esse als eine mogliche Suchtechnik zur cytologischen rio. t 

krabses war das Zustandekommen von AusAvurf bei 86% von 
so„e„ bei denen kein Anhalt fur eine Bungenk^dfheit « ath 
n Husten und auch kein spontaner Auswurf. Niir 3 Personen nils 

Inhalation 

6n 10%igen SaIz-Aei'osol-L6sung. 

aus dem Sputum, das von 74 Personen 
nach del Inhalation von 10% Salzlosung gewonnen ivar, zeigte, dass 799,' 
der Praparate zur Diagnose ausreichend Avaren. Bei 5 der 8 Patienten mil 
nachgewiesenem primaren oder metastatischen Lungenkrabs waren die 
bputumpraparate positiv hinsichtlich Tunorzellen. Es gab keine irrtiim- 
lich negativen Befunde. Da alle diese Untersuchungen mit jeweils einem 
einzigen Praparat durchgefiihrt Awirden, ist es augenscheinlich, dass cyto- 
iogische^ Studien von mehrfach wiederholtem Untersuchungsmaterial das 
in ahnlicher Weise gewonnen Avurde, die Mdglichkeiten einer genauen 
Diagnose erhohen konnte. Nach der Meinung unseres Zellspezialisten 
lE.E.S.) kann man von dieser Methode der SputumgeAvinnung ei’AA'arten, 
dass sie TumorzeJien zum NachAveis bringt bei erscheinungsfreien Per¬ 
sonen, ehe Spontansputum entsteht, da die Praparate, Avie sie mit hyper- 
tonischer Salz-Aerosol-Ldsung erzielt Averden, fiir die Untersuchung 
vollig ausreichen. 
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Chronic Pneumonitis Simulating 
Bronchiogenic Carcinoma 

EARL B. SANBORN, M.D., F.C.C.P.=* 
Evanston, Illinois 


Although there has been an improvement in the mortality, morbidity, 
and five year survival rates for those undergoing operative procedui'es 
for cancer of the lung, there are many afflicted with the disease who 
reach the thoracic surgeon too late for satisfactory surgical therapy, the 
only accepted curative method available today. All members of the med¬ 
ical profession concerned with this problem I'ealize that a more aggressive 
approach is necessaiy in certain clinical conditions.^'- “Recurrent” or 
“unresolved” pneumonias fall in this latter group. The inflammatory re¬ 
action may result from intermittent or persistent obstruction of bronchial 
secretions due to neoplasm or its associated pathology. 

Experience with several patients, who were suspected of having bron¬ 
chiogenic carcinoma, demonstrated the need for conservatism in such cases. 

Case 1: A. B., a 66 year old Negro, was admitted to the hospital with a small, firm, 
slightly movable mass at the vertex of the scalp. This had increased in size during 
the preceding eight months until it measured 2 x 1.5 cm. Physical examination was 
otherwise not significant. Hematological determinations were norma! except for the 
sedimentation rate of 34 mm. Smears of three sputum specimens were negative for 
tuberculi bacilli. The blood serologj’ was positive, but that of the spinal fluid was 
negative. Roentgenograms of the thorax, postero-anterior (Fig. 1) and right lateral 
views, revealed a density extending from the hilum into the right lung field with over- 
lying pleural reaction anteriorly'. 

History of cough, of right anterior chest pain for 18 months, and twelve pound 
weight loss was elicited. Bronchoscopy revealed no abnormality. Aspirated bronchial 
.secretions utilizing paraffin sections (of cell blocks) were negative for tumor celks. 
The scalp lesion was excised and reported as an epidermal inclusion cyst. Several 
loose teeth were removed. The usual pre-operative routine was completed except that 
.300,000 units of penicillin were given twice daily for 12 days because of the positive 
blood serology*. At operation adhesions were found extending from a firm mass in 
the upper and middle lobes of the right lung to the anterior chest wall and to the 
mediastinum. Pneumonectomy was pei formed. 

The specimen consisted of the right lung weighing 500 grams. The 
segmental bronchi of the middle lobe and anterior segment of the upper 
lobe were stenosed and surrounded by a firm mass, 8 x 6.5 x 6 cm. The 
fairly dry lesion consisted mostly of grayish-green tissue which extended 
antero-laterally. At only one point was the overlying pleura dimpled and 
attached. The remainder of the lung parenchyma was not remarkable 
except for conge.stion due to .surgery and apical subpleural emphy.sematou.« 
blebs. Microscopic examination revealed many macrophages with oval, 
eccentrically placed nuclei and many small vacuoles (stained with Scarlet 
Red) in the cytoplasm. These cells were seen in the areas of acute and 
chronic inflammation. The pathologi.st reported chronic pneumonitis, 
cholesterol typo. 

His condition during and following openition was .satisfactory. During 
a period of 17 months he had throe follow-up visits. Roentgenognims 

'/\>^'Or)alo 11. Surgery, C'hie.ngo Mtv.ic.'il 
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revealed the mediastinal structures markedly deviated to the right with 
some herniation of the well aerated, normal left lung through the medi¬ 
astinum. The right hemithorax was opaque. Vital capacity was 45.7 per 
cent of normal, and maximum breathing capacity was 31 per cent of nor¬ 
mal. The immediate post-operative dyspnea diminished. He had gained 
nine pounds in weight and was able to work as a janitor when last seen. 

Case 2: J. J. W., a 41 year old Negro, landscape gardener, was transferred from 
another hospital -with a cough productive of clear mucoid sputum for one year. Within 
the past three months two teeth had been extracted. Because _ of weakness he had 
discontinued work. Two episodes of hemoptyses, each of which included more than a 
cupful of blood, and was precipitated by coughing, occurred respectively one week 
and two days before admission. Dyspnea was noted after the first episode. After the 
second hemoptysis a roentgenogram was taken and he was told of a “growth in the 
right lung. Additional questioning disclosed some right chest pain and occasional 
expectoration of foul-smelling sputum. 

Physical examination revealed several missing teeth and others in poor condition, 
limitation of motion of the right hemithorax, and dullness posteriorly _ in the right 
mid-thoracic area with breath sounds diminished over the same area. His hemoglobin 
was 11.5 grams. Tubercle bacilli were not found in smears of two sputurn specimens. 
A roentgenogram (Pig. 2) revealed a density in the right hilar region which extended 
laterally and anteriorly to the pleural surface. 

Bronchoscopy was performed without significant pathological findings. Bronchial 
secretions were negative for tumor cells. Thoracotomy revealed a firm palpable mass 
in the anterior contiguous portions of the upper and middle lobes of the right lung. 
Bilobectomy was done. Frozen section of the specimen revealed no neoplastic tissue. 

The specimen consisted of the upper and middle Jobes of the right Jung 
weighing 236 grams. The pleura was smooth except for an area of scar¬ 
ring over the Jatero-posterior surface. In this area lying on both sides 
of the fissure, approximately 4 cm. from the periphery of the lung, was 
a firm rounded, fairly discrete grayish mass measuring 6 x 4.5 x 2.5 cm. 
Its center contained an area of cavitation (1.5 cm. in diameter) which 
had an ill defined wall covered by a shaggy exudate. The remainder of 
the specimen was crepitant to palpation. Lymph nodes about the upper 
and middle lobe bronchi were small, soft and anthracotic. 

Microscopical sections of the mass showed interstitial chronic reaction 
and fibrosis. The overbdng pleura was thickened by numerous dilated 
vessels and loose edematous fibrous tissue. Cells with clear or foamy re- 
fracticle cytoplasm were present in many scattered areas. An abscess 
with cavitation was in the center of the lesion surrounded by large areas 
of organizing pneumonia. The alveoli, in a few focal areas, contained 
refractile vacuoles and macrophages with numerous small vacuoles giving 
them a foamy appearing cj'toplasm. On proper staining the macrophages 
were seen to contain fat. Sections of lymph nodes revealed hjiierplasia, 
hyperemia, mild anthracosis, and edema. The pathologist diagnosed 
chronic pneumonitis with a cavitating abscess of the right upper and 
middle lobes. 

During and following surgery his course was uneventful and he was 
discharged on the 12lh postoperative day. 

Two months after discharge he reported seven pounds gain in weight 
Phy.sical and roentgenological examinations disclosed no abnormality of 
the rom.aining lung. Four day.*; later he had ev'idenco of jaundice He 
was readmitted to tlie hospital and gave a history of two previous episodes 
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of yellow jaundice.” After clinical and laboratory studies resulted in 
e diagnops of acute hepatitis due to homologous serum jaundice, treat¬ 
ment was initiated with satisfactory results. 

Seven months after operation his vital capacity was 3,000 cc. (60 per 
cent of normal). Laboratory examinations revealed no evidence of hepa¬ 
titis. One year after operation he had gained 50 pounds and was attend¬ 
ing school. 

Case S: L. R., a 54 year old laborer, was transferred from another hosnitnl witli 
the diagnosis of pneumonitis and bronehiogenic carcinoma of the right lung. Two 
months previously he had noted the onset of lassitude and inability to work t\vo con¬ 
secutive days because of fatigue. One month later dyspnea and anoro.via wore noted 
as well as knife-hke right upper chest pain aggravated by coughing. In addition 
he had lost 10 pounds in weight. Cough productive of yellow, tenacious sputum de¬ 
veloped. He was admitted to the other hospital because of fever. Aureomvein was 
discontinued after eight days because of marked improvement. A relapse occurrerl 
five days later and aureomycin was initiated again for eight more days. At interval.^ 
roentgenograms of the chest strongly suggested bronehiogenic carcinoma. Bronchos¬ 
copy was performed, and the aspirated secretions were interpreted as compatible 
with primary carcinoma, undifferentiated type. 

Physical examination revealed alopecia of the left parieto-occipital region, carious 
teeth and pyorrhea, diminished breath sounds and occasional fine rales over the right 
upper anterior thorax, and exostosis of the right first metatarso-phalangcal joint. 
His pulse rate was 100 and blood pressure 170/100. 

Hematological, serological, and chemical examinations were unrevealing. Several 
sputum examinations were negative for tubercle bacilli. Roentgenograms (Fig. 3) 
showed a hazy indistinct infiltration of the anterior portion of the upper lobe to the 
right. Comparison with roentgenograms previously made revealed that originally a 
much larger area of infiltration had been present. The radiologist interpreted the 
findings as consistent with the diagnosis of bronehiogenic carcinoma. 

After a review of the clinical and laboratory data the parenchymal process was 
considered inflammatory. However, considering his age, and the relatively large 
amount of residual inflammation, exploratory thoracotomy was considered obligatory. 
Bronchoscopy and bronchial secretions showed no evidence of neoplasm. 

At thoracotomy a firm mass in the anterior portion of the upper lobe of the right 
lung was found adherent to the chest wall and mediastinum by firm thick vascular 
adhesions. A firm lymph node located inferior to the axygos vein, and several small 
pieces of the mass were removed, which were negative for neoplasm. Ouljf thr a7itrrinr 
segment of the right upper lobe was removed. The pathologist reported that this 
specimen showed chionic fibrosing pneumonitis. 

The segmental bronchus appeared entirely normal. The peribronchial 
tissue was moderately firm and upon section appeared to be replaced by 
dull gray fibrous tissue. In no area was there evidence of neoplasm, cyst, 
or abscess. The accompanying lymph node appeared normal in size and 
consistency on viewing its surface. Microscopic examination revealed a 
large ganulomatous area consisting of interlacing bands of fibrous tissue 
containing a few scattered lymphocytes and an occasional polymorpho¬ 
nuclear leukoc 5 fi;e. There were giant cells in which 3 or 4 nuclei were 
arranged centrailv or peripherally. No areas of necrosis were seen. The 
overlying pleura was greatly thickened by dense hyalinized fibrous tissue 
in which there were a few small vessels. In some sections there were 
discrete areas in which the pulmonary parenchyma was entirely replaced 
by fibrous tissue. In these areas there were numerou.s hpophuge.s and 
foci of acute and chronic inflammation. No evidence of malignancy wa.s 
seen Examination of the lymph node from the region of the right mam 
stem bronchus revealed a mild lymphoid hyperplasia and a moderate 
amount of anthracotic pigment. The pathologist reported chronic pneu¬ 
monitis, etiology undetermined, in the segment of lung removed. 
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The postoperative course was uneventful and he was discharged. 

One month later he was readmitted for excision of the exostosis of the 
first metatarso-phalangeal joint. Roentgenograms revealed no evidence 
of disease then or one year later when he reported that he was well. 


Discussion 


How aggressive should the medical profession be in the management 
of patients who roentgenograms reveal evidence of persisting pulmonary 
lesions suggesting bronchiogenic carcinoma? Clinicians who reviewed 
the preoperative clinical, roentgenological, and laboratory findings in these 
three cases did not hesitate to recommend surgery inasmuch as they could 
not be certain that carcinoma did not exist. Bronchoscopy, cardiorenal 
tests, and the patient’s general condition did not contraindicate thoracot¬ 
omy in any of them. In the operating room gross appearance and pal¬ 
pation were found to be insufficient criteria for definitive diagnoses. The 
Pathology Department assumed responsibility for the histological diag¬ 
nosis by doing frozen sections at the time of operation in the last two 
cases. Thus, the aggressive attitude of clinicians combined with the judg¬ 
ment of surgeons and pathologist results in better care of the patients. 
Undoubtedly an aggressive policy indicates that more clinicians who see 
patients with persistent signs and symptoms of pneumonitis should re¬ 
quest serial roentgenograms. If this is done, more pulmonary pathology, 
including early cases of carcinoma of the lung will be recognized. 


How long should one observe or treat medically a patient with pneu¬ 
monitis (viral or atypical, unresolved or recurrent) ? Experience with 
two other patients each of whom had a small bronchiogenic carcinoma 
obstructing a segmental bronchus demonstrated that one should not ob¬ 
serve patients for long periods without taking action. The first patient, 
a 56 year old negro, had a cough and anorexia for one month pi'eceded 
by some weakness and loss of weight. Although bronchoscopy was neg¬ 
ative, serial roentgenograms, during one month of observation, demon¬ 
strated recurrence of segmental atelectasis and pneumonitis of the right 
upper lobe. The second patient, a 75 year old man, had had initial symp¬ 
toms of chills and fever three months previously and was treated else¬ 
where for pneumonia. Subsequently he had developed weakness and loss 
of weight and was admitted to another hospital. It should be noted that 
he always had chronic cough; however, it became more productive and 
was intermittently sanguinous after the onset of the above symptoms. 
Dining the evaluation of complaints referable to the genitourinarv and 
gasti ointestinal systems he had anothei' episode of pneumonitis This 
was demonstrated by increase in the disease of the upper lobe of the left 
lung as seen on roentgenograms. Each of these patients had upper lobec¬ 
tomy. 


Since patients should be evaluated individuallv, one cannot safelv pro 
pose general rules for all. One may conclude, however, that it is unwise 
to postpone exploratory thoracotomy more than eight weeks in a 35-40 
year or older iierson who has unresolved or recurrent pneumonia, or lobar 
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or segmental atelectasis, unless there is a contraindication. This type 
of management is especially advised if the patient is a man, has been a 
heavy smoker, or has significant symptoms. 

Frequently the attending physician will prolong the diagnostic and ob¬ 
servation period in cases of “pneumonitis,” which have thoracic roent- 
pnograms suggestive of carcinoma of the lung, and thus delay operative 
intervention too long. The results of laboratory tests made over a long 
period of time may be misleading and also indecisive. A negative result 
of the study of sputum, or bronchial secretions, does not necessarily rule 
out a malignant pulmonary lesion. Likewise a positive test may be er¬ 
roneous (Case 3). Cases are known in which total pneumonectomy wa.s 
done because of a positive Papanicolaou test of bronchial secretions or 
sputum; in two cases the pathologists found no evidence of a malignant 
lesion in the surgical specimen. 


How far should a conservative policy be carried by the surgeon? After 
experience witti Case 1 it was decided to have a histological diagnosis (of 
the pathological pulmonary tissue) before any significant resection was 
done. As a result more limited excisions were performed in Cases 2 and 
3. This proved wise for no neoplastic process was present in the surgical 
specimens. Larger resections would have unnecessarily removed some 
functioning pulmonary tissue and would have been too radical. Conserva¬ 
tive management, especially in the third patient, where a diagnosis of 
bronchiogenic carcinoma had been made elsewhere, was of value to the 
patient. 

A number of authors have contributed to the development of the policy 
of aggressive conservatism. Paulson and Shaw^ emphasized the signif¬ 
icance of pneumonitis in a study of 362 patients with bronchiogenic car¬ 
cinoma. They found viral or atypical pneumonias and unresolved pneu¬ 
monia to be two of the commonest erroneous diagnoses which contributed 
to the delay in treatment. Ochsner et al- reported that a lower respiratory 
tract infection was frequently the earliest manifestation of a bronchio¬ 
genic carcinoma. In their series of 948 patients, 55 per cent gave histories 
of previous respiratory tract infection diagnosed either as influenza, v'iral 
pneumonia, or non-specific pneumonitis. Such an infection was the first 
manifestation in 22 per cent of their patients. After their recoverj from 
pneumonitis there were persistent symptoms! Freedlander and Wolj.aw 
and Adams,'* urged resection of inflammatory lesions of the lung because 
of the difficulty in differentiation from carcinoma. In a classic article, 
Waddell, Sniffen and Sweet^ reported that six of 10 cases of chronic pneu¬ 
monitis had a preoperative diagnosis of carcinoma of the lung. There 
is, then, much evidence that good judgment is needed in the management 
of such cases. 


SUMMARY AND CONCLUSIONS 

In cases of viral, or atypical, and unresolved or recurrent pneumonias, 
with persistent roentgenological findings suggestive of carcinoma o e 
lung, the attending physician should consider consulting a well traine 
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thoracic surgeon concerning the advisability of thoracotomy for diagnos¬ 
tic and therapeutic purposes. 

The surgeon responsible for such a patient cannot depend entirely on 
the results of laboratory studies of bronchial secretions and sputum. At 
the time of operation his decision concerning the amount of pulmonary 
tissue to be resected should be based on a pathological examination of an 
adequate biopsy of the diseased tissue. 

Experience with three patients with suspicious thoracic roentgenolog¬ 
ical findings illustrates the advisability of a policy of aggressive con¬ 
servatism. 

RESUMEN Y CONCLUSIONES 

En casos de neumonias, de virus, o atipicas y neumonias no resueltas o 
recurrentes con hallazgos radiologicos sugestivos de carcinoma del pulmon, 
el medio tratante debe considerar la necesidad de consultar con un cirujano 
de torax bien preparado respecto de la toracotomia con fines diagnosticos 
y terapeuticos. 

El cirujano responsable de tales enfermos no puede fiarse enteramente 
de los estudios de laboratorio de las secreciones bronquiales y del esputo. 
Durante la operacion su decision respecto de la cantidad de pulmon que ha 
de resecarse debe basarse en el examen histopatologico con biopsia ade- 
cuada. 

La experiencia en tres enfermos con hallazgos roentgenologicos sospe- 
chosos a los rayos X ilustra lo aconsejable que es una actitud conservadora 
agresiva. 

RESUME 

En presence de pneumopathies a virus, ou de pneumonies atypiques, et 
des formes resistantes au traitement ou donnant lieu a une rechute, avec 
constatations radiologiques persistantes, evocatrices de carcinome pul- 
monaire, le medecin traitant devrait envisage!' de consulter un chirurgien 
thoracique bien experimente sur la necessite de pratiquer une thoracotomie 
dans un but diagnostique et therapeutique. 

Le chirurgien responsable d’un tel malade ne peut pas se fier entierement 
aux resultats des etudes de laboratoire des secretions bronchiques et des 
expectorations. Au moment de I’operation, sa decision concernant la quan- 
tite de tissu pulmonaire qui doit etre resequee devrait etre basee sur I’ex- 
amen anatomo-pathologique d’une biopsie bien executee du tissu atteint. 

L’auteur rapporte le cas de trois malades pour lesquels les constatations 
radiologiques thoraciques etaient suspectes et qui illustrent I’opportunite 
d’un programme de “conservatisme agressif.” 

ZUSAMMENF.^SSUNG UND SCHLUSSFOLGERUNGEN 
In Fallen Viruspneumonien Oder atypischen und ungeklarten oder rezi- 
divierenden Pneumonien mit auf Lungencarcinom verdiichtigen bestiin- 
digen rontgenologischen Befunden muss der behandelnde Arzt in Erwa- 
gung Ziehen, einen gut erfahrenen Thorax-Chirurgen zu konsultieren 
hinsichtlich der Zwecknnissigkeit einer Thorakotomie aus diagnostischen 
und therapeulischen Griinden. 
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Der fiir einen solchen Kranken verantwortliche Chirurg kann nicht 
ganz abhangig sein von den Ergebnissen von Laboratoriums-Untersuch- 
ungen von Bronchialsekreten und Sputum. Zum Zeitpunkt der Operation 
muss sich seine Entscheidung hinsichtlich des Ausmasses von zu resezie- 
rendem Lungengewebe stiitzen auf eine pathologisch-anatomische Unter- 
suchimg einer adaequaten Biopsie des erkrankten Gewebes. Erfalirung 
mit 3 Patienten mit verdachtigen Thorax-Rontgenbefunden erlautert die 
Zweckmassigkeit einer Methode des agressiven Konsey'vativismns. 
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Cycloserine-Isoniazid Combination Therapy in 
Virgin Cases of Pulmonary Tuberculosis 

ISRAEL G. EPSTEIN, m'.D., F.C.C.P., K. G. S. NAIR, M.D., LINN J. BOYD, M.D. 
and PAUL AUSPITZ, M.D., F.C.C.P/ ' 

New York, New York 


Cycloserine^- (CS) is an antibiotic produced by Streptomyces orchida¬ 
ceous.^ It is of low molecular weight, and is readil}'^ soluble in body 
fluids. The determination of CS in body fluids has been facilitated by 
the chemical method devised by Jones.- Cycloserine has been shown 
to penetrate readily into the body cavities, and to be excreted in the 
sputum, saliva, urine, bile, and mother’s milk. It also enters the spinal 
fluid and the fetal blood by way of the placenta.^- ^ Although CS is a 
broad-spectrum antibiotic,■"■** its primai’y usefulness has been established 
in the treatment of tuberculosis.® It is excreted into the urine in high 
concentrations,and has been found useful in the treatment of urinary 
infections.® 

Against the tubercle bacillus, CS is effective in vitro in higher con¬ 
centrations than those obtained with isoniazid (INH) or stx'eptomy- 
cin.®' However, its easy absorption into the blood stream’’ and virtu¬ 
ally universal distribution into the tissues-® results in higher plasma 
and tissue concentrations than is the case with other antituberculosis 
agents. For this reason, although CS is less effective than INH in vitro, 
the clinical dose is approximately the same, i.e., 5 to 10 mg./Kg. of 
body weight per day. 

Cycloserine has been shown to be effective in previously untreated 
cases of tuberculosis, but has proved especially useful in chronic, re¬ 
sistant cases.®' In addition, it will be shown in this presentation 
that sensitivity of the tubercle bacillus during treatment with CS falls 
rather slowly, and seldom reaches serum concentrations that cannot 
be attained clinically.*’’ True resistance to CS develops but rarelv, if 
at all. 


Cydoscrine-lsoniazid Coynbination Therapy in Tubercidosis 

The upper limits of CS dosage are set by the neuropsychiatric symp¬ 
toms which sometimes develop during continued administration. These 
will be discussed in detail and related to plasma concentrations of CS 
in another report. Some data on CS-INH combination therapy have 
been presented in preliminary and interim reports.*-’- *« Details of the 


Read by title at the 23rd .\nnual Meeting, American College of Chest Physicians 
New York City, lilay 29-June 2, 1957. ‘ ’ 

'*Fi-om the Departments of Medicine and Pulmonary Diseases. New York Mpdicol 
College, Metropolitan Medical Center. 

"Manufactured by Commercial Solvents Corporation, Terre Haute, Indiana and 
marketed by Eli Lilly and Company, Indianapolis, Indiana as ‘Seromvein’ (Cyclo¬ 
serine, Lilly). 
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during her hospital stay. After si.x inonth.s ot iiospitanzation, she was discharged to the Uut-patient uiinic and continued on t 
eoinhination therapy .—Figure lA: X-ray film of the lungs taken on admission shows a caseous pneumonic lesion in the rig 

upper lobe Figure 1: X-rav film taken after 17 weeks of therapy shows moderate improvement of the right upper lobe lesion. 

Figure IC - X-rav film taken after 20 weeks of therapy shows almost complete clearing of the right upper lobe. 
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clinical procedure used during this study will therefore not be pre- 

sontsd liGrB. » 

No randomization was attempted, but all subjects entering our serv¬ 
ice at the Metropolitan Hospital were treated with a combination 
CS, 0.5 Gm./day, and INH, 0.3 Gm./day, divided in two doses and given 
morning and evening. In addition to the usual routine observations, 
an x-ray film of the chest was made monthly, bacterial examination of 
the sputum was made bimonthly by smear and culture, and when nega¬ 
tive, of the gastric contents. Cycloserine plasma levels were obtained 
at regular intervals, and as dictated by the clinical process and the 
appearance of side reactions. Liver and kidney function tests and 
peripheral blood studies were also done several times during the study. 

When tubercle bacilli were isolated from the sputum or gastric ex¬ 
tents, they were subjected to routine sensitivity determinations to CS 
and INH, according to the standards recommended by the These 

data have been referred to elsewhere,and will be presented in detail 
in a later report. 

Hdfti/Its 


As of February 1, 1957, there were 81 patients on the CS-INH com¬ 
bination for from six weeks to 16 months. The dose was CS, 0.25 Gm. 
and INH, 0.15 Gm., given orally, twice daily. The pretreatment data 
on these patients are shown in Tables I and II. The severity and acute¬ 
ness of the tuberculous process is attested to by the fact that 84 per 
cent of the patients had some degree of fever. Very few early cases 
are admitted to this hospital, and that is the reason for the low num¬ 
ber with minimal x-ray film evidence of disease. All sputa were posi¬ 
tive for tubercle bacilli on smear, and confirmed by culture. Presumably, 
none of the subjects had been treated with antimicrobial agents prior 
to admission. 

Table II shows the x-ray film estimate of pulmonary involvement 
before the onset of therapy, using the criteria recommended by the 
National Tuberculosis Association. X-ray film evidence of progi-ess 
during treatment is shown in Table III. About 40 per cent of the x-i’ay 
films showed evidence of improvement within six weeks of treatment. 
The figui'e rose to 74 per cent of 74 subjects treated for 12 weeks, and, 
within six months, to 93 per cent of the 48 remaining subjects. 


TABLE I 

CYCLOSERINE COMBINATION THERAPY 
PULMONARY TUBERCULOSIS 
Cycloscrhtc 0.5 Gni. plus INH 0.3 Gnulday, orally 

81 Cases Age: 17-73 Years (Av. 38) 

Sex; Male 55 Female 26 

Race: White 23 Negro 30 


Puerto Rican 24 
Others 4 
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There was prompt reduction in the bacillary content of the sputum, 
as shown in Table IV. At the same time, cough diminished and the 
amount of sputum lessened and became less purulent. Only those sputa 
and gastric contents are reported as negative which showed absence of 
tubercle bacilli on both smear and culture. Within three months, 80 per 
cent of 64 sputa were bacteriologically negative, and at six months the 
figure rose to 87 per cent of the sputa. That CS may be presumed to ha\o 
played a major role in the attainment of these results, is shoAvn by our 
own data on the treatment of chronic, resistant tuberculosis with Ob, U.& 
Gm./day,^-’ as well as by the results of others. .... 

Moyel’, et aU° obtained similar data on the sputa of original treatment 
cases receiving CS alone, 0.5 Gm./day. Within two months of treat¬ 
ment, nine of 12, and at three months, nine of 11 subjects showed 
sputa negative for tubercle bacilli. Cummings,on data pooled from 
10 Veterans Administration Hospitals, reported 35 per cent negative 
cultures at two months, 61 per cent at four months, and 74 per cent at 
six months of treatment of original cases of tuberculosis with CS alone, 
1.0 Gm./day. Therefore, we feel justified in assigning an important 
role to the part played by CS in our series of CS-INH combination theiapy. 
and Moyer, et concluded that, “Cycloserine appears to be of value 
in the treatment of tuberculosis even at a reduced dosage of a 0.5^ gram 
daily.” Isoniazid alone could not account for our results, according to 
our own unpublished experience. In addition, Russell, ef al.-^ using INH 
alone in daily doses of 3.0 to 5.0 mg./Kg. on 286 patients, reported 
that, .. only 37 per cent were bacteriologically negative at four months 
of therapy; 45 per cent were excreting INH-resistant tubercle bacilli.” 

Sensitivity tests showed a slight decrease of bacillaiy sensitivity 
when the dose of CS was 1.0 Gm. or more per day. However, from 
0.5 Gm./day of CS there was no evidence of decreased sensitivity. Our 
data, which will be detailed elsewhere, show that “resistance” to CS 
did not develop, and that the slow and slight drop in sensitivity from 
the larger doses of CS was not sufficient to interfere with prolonged 
therapy. Moyer, et reported data similar to ours, in that onlj’’ one 
out of 40 subjects produced bacilli which became insensitive to 40 
meg./ml. of CS. From the use of only 0.5 Gm./day of CS, these au¬ 
thors obtained blood levels of CS which were “. . . between 10 and 30 

TABLE II 

CYCLOSERINE COMBINATION THERAPY 
PULMONARY TUBERCULOSIS 


Stage of Disease; Far Advanced 28 

Moderately Advanced 51 

Minima! 2 

X-ray .appearance: Caseopneumonic 24 

Fibrocavitary 57 


No. of Patients with Temperature at Start of Therapy; 68 

Range; 105° to 09° F.—Average; 100.8° F. 
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mcg./cc., the majority being: between 20 and SO mcg./cc." and their 
data a^'ee with those of Cummingsr'’ and with our own. It is tliere- 
lore difficult to see how one can ascribe clinical “resistance” to patients 
with plasma levels of CS of betiveen 20 and 30 mcg./cc. when the tuber¬ 
cle bacilli are inhibited by similar levels of CS in vitroJ^ However, we 
feel that the data are not in accord with the conclusion of Moyer, ct al^'^ 
that, “Bacterial resistance to cj’-closerine occurs rapidly and at about 
the same degree as that observed when streptomycin or INH is used 
alone.” 

Most of the cases treated for more than one month showed rapid 
development of resistance to INH. These data are not complete, but 
agree with those of Schwartz and Moyer^ on the use of INH alone. It 
appears that CS does not delay the emergence of resistance to INH 
when the two drugs are administered simultaneously. 

Toxic sy7nptoms occur but rarely from 0.5 Gm. of CS per day, alone 
or in combination with INH.^«' From doses of 1.0 Gm. or more per 
day, the toxicity observed is referable to the central nervous system. 
These data will be pi*esented elsewhere, and correlated with plasma 
levels and background conditions, such as inanition, alcoholism, epilepsy, 
etc. Progress in the study of the oi'igin of these symptoms has been handi¬ 
capped by the so-called “cycloserine paradox”-*" which e.\'tends both to 
the tuberculous process and to the toxicity, i.e„ animals are not readily 
susceptible to either the antituberculosis or toxic effects of CS'*- as 
manifested clincally in patients. 

Discussion 

After establishing proof that CS alone was efficaceous in the treatment 
of tuberculous subjects, there remained a number of areas for further in¬ 
vestigation. One of these is the subject of this report, namely, the effects 
of therapy with a combination of CS and INH or streptomycin. The re.sults 
of a preliminary study^®- indicated an additive and possibly synergistic 
effect between CS and INH, while the results from the CS and strepto- 


TABLE III 

CYCLOSERINE COMBINATION THERAPY 
PULMONARY TUBERCULOSIS 
X~R<iy Status 





Period (months) 



Degi’ee of Change 

I'A 

3 

6 

9 

12 


Marked Improvement 

1 

12 

20 

12 

6 


Moderate Improvement 

32 

43 

25 

7 

2 


Slight to No Change 

46 

17 

3 

0 

0 


Worse 

2 

2 


2 

0 


TOTAL 

81 

74 

48 

21 

8 


Voi. xxxm CYCLOSERINE-INH COMBINED THERAPY 

mycin combination were inferior. The relatively small number of cases 
majkes it difficult to compare the effects of CS-INH with the usual INH- 
PAS combinations. However, the clinical results so far obtained by us, 
and confirmed by Robitzek and Nenashevi** are consistent with the fact 
that the CS-INH regimen represents the combination of two potent anti¬ 
tuberculous agents, rather than the mere enhancement of the action of 
INH, as is true for PAS. Toxicity has posed no problem when 0.5 Gm. 
of CS is used alone or combined with INH, despite the administration 
of two drugs with somewhat similar neurotoxic effects. Prescott, et al.’'’ 
have demonstrated an increased tolerance to INH in mice by the use of CS. 

Our impression of synergistic action between CS and INH is supported 
by the findings of Cummings, et in vitro, and by the results of 
Schmidtt^ on monkeys, and of Wolinsky and Steenken^^ on guinea pigs. 
The latter showed that non-antituberculous doses of CS enhanced the 
therapeutic effects of INH. 

SUMMARY AND CONCLUSIONS 

1. New, previously untreated cases of pulmonary tuberculosis were 
treated with a cycloserine-isoniazid combination given orally. 

2. Eighty-one cases have been ti-eated for from six weeks to 16 months, 
with but a single reaction, which did not necessitate discontinuance of 
treatment. 

3. Clinical improvement, reduction of fever, lessening of the volume of 
sputum, and gain in weight occurred promptly in every case. In addition, 
the administration of a single capsule containing cycloserine and isonia- 
zid, twice daily, was more acceptable to the patients than the usual INH- 
PAS combination. 

4. Within six weeks, 40 per cent of the x-ray films showed evidence of 
improvement. The figure rose to 74 per cent in 12 weeks, and to 93 per 
cent of 48 subjects treated for six months. 

5. Evidence of reduction in the bacillary content of the sputum was 


TABLE IV 

CYCLOSERINE COMBINATION THERAPY 
PULMONARY TUBERCULOSIS 
Bacteriological Status 


Initially all sputa were 

sti'ongly positive 

on smear 

• and 

culture 

Period (Months) 

Degree of Change 

IK’ 


— 

9 

12 

Negative 

37 

51 

29 

10 

6 

Positive 

38 

13 

6 

4 

0 

Pending 

6 

10 

13» 

7* 

2* 

TOTAL 

81 

Q 

48 

21 

8 


*An of these were iicg:ative on culture previously. 
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Obtained within six weeks of treatment. Within three months, 80 per 
cent of 64 sputa were negative on culture, and at six months the figure 
rose to 87 per cent. ‘ 

6. Bacillary sensitivity to cycloserine fell slowly and slightly during 
prolonged treatment with the larger doses. From 0.5 Gm. of cycloserine 
per day, there was no evidence of decreased sensitivity. 

7. Resistance to INK developed during the administration of the cv- 
closerine isoniazid combination at approximately the same rate as is 
seen when INH is given alone. 

8. It is our conclusion that a combination of 0.25 Gm. of cj^closerine and 
0.15 Gm. of INH given twice daily is effective and safe therapy against 
previously untreated cases of pulmonary tuberculosis. We feel that our 
clinical results were superior to the usual INH-PAS therapy, both in speed 
and degree of response, as gauged by x-ray film changes and sputum con¬ 
version. 

Acknowledgments; We are grateful to Michael G. Miiliiios, M.D., Medical Directoi- 
of Commercial Solvents Corporation, for supplies of cycloserine and for the valuable 
help and advice he has rendered thi-oughout this investigation. We are also grateful 
to Mrs. Ann Griffith and to Mr. Abraham Berelson for their valuable technical help. 

RESUMEN y CONCLUSIONES 

1. Se trataron casos nuevos sin haber recibido previamente otro trata- 
miento, con la asociacidn de cicloserina-isoniacida, oralmente. 

2. Se han tratado ochenta y un casos por seis a 16 meses con solo una 
reaccion que no necesitd interrupcion del tratamiento. 

3. Mejoria clinica, reduccion de la fiebre, disminucion del volumen do 
los esputos, y aumento de peso, fue lo que ocurrio en todos los casos, 
Ademas, la administracion de una sola capsula conteniendo cicloserina c 
isoniacida, dos veces al dia, fue mas aceptable para los enfermo.s que la 
combinacion habitual de PAS-HAIN. 

4. Dentro de seis semanas el 40 por ciento mostraron mejoria radiologica 
evidente. Subio la proporcidn a 74 por ciento a las 12 semanas y a 93 por 
ciento de 48 sujetos tratados por seis meses. 

5. Se logro evidencia de reduccion del contenido bacilar de los esputos 
dentro de seis semanas. Dentro de tres meses, 80 por ciento de 64 esputos 
fueron negativos al cultivo, y a los seis meses svtbio a 93 por ciento. 

6. La sensibilidad bacilar a la cicloserina cayo lenta y ligeiamente du¬ 
rante tratamiento prolongado a altas dosis. Usando 0.5 de cicloserina poi 
dia, no se observe decrecimiento de la sensibilidad. 

7. La resistencia a la HAIN se observe durante la administracion de 
cicloserina-HAIN en la misma proporcion que ocurre con la isoniaejda sola. 

8. Concluimos que una combinacion de 0.25 de cicloserina y 1.15 Gm. de 
HAIN dados dos veces al dia, es un tratamiento seguro y efectivo contra 
los casos nuevos de tuberculosis. Creemos que nuestros resultados son 
superiores a los logrados con PAS/HAIN usual tanto en rapidex como en 
grado de respuesta segiin puede estimarse por el a-specto radio ogico > a 
conversion de esputos. 
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RESUME 

1. Des formes de tuberculose pulmonaire recente, sans traitement pre- 
alable, furent traitees par Tassodation cycloserine-isoniazide administree 
par voie buccale. 

2. 81 cas ont ete traites de six a 16 mois, avec une seule reaction qui 
ne necessita pas la cessation du traitement. 

3. L'amdioration clinique, I’abaissement de la fievre, la diminution du 
volume de I’expectoration et le gain de poids corporel survinrent rapide- 
ment dans chaque cas. En outre, I’administration d’une seule capsule 
contenant la cycloserine et I’isoniazide, deux fois par jour, fut acceptee 
davantage par les malades que I’association habituelle isoniazide-P.A.S. 

4. Au bout de six semaines, 40% des films radiologiques montrerent 
une amelioration evidente. Le chiffre s’eleva a 74% pour 12 semaines, et 
a 93% chez 48 malades traites pendant six mois. 

5. La preuve de la reduction du contenu bacillaire de Texpectoration 
fut obtenu en six semaines de traitement. En trois mois, 80% de 64 ex¬ 
pectorations furent negatives a la culture, et au bout de six mois, le chiffre 
s’eleva a 93%. 

6. La sensibilte des bacilles a la cycloserine s’attenua lentement et faible- 
ment pendant le traitement prolonge avec des doses plus elevees. Pour 
0,5 mmgr. de cycloserine par jour, il n’y eut aucune mise en evidence 
d’une diminution de la sensibilite. 

7. La resistance a I’isoniazide, developpee pendant I’administration de 
I’association de la cycloserine-isoniazide, est approximativement la raeme 
que celle constatee lorsque I’isoniazide est donnee seule. 

8. L’auteur conclut que I’association de 0,25 g. de cycloserine et de 
1,15 g. d’isoniazide donnee deux fois par jour est un traitment efficace 
et sans danger pour les nouveaux cas de tuberculose pulmonaire. II croit 
que ses resultats cliniques furent superieurs a ceux obtenus avec la thera- 
peutique habituelle par I’isoniazide-P.A.S., a la fois pour la rapidite de 
la reponse au traitement et son degre, comme le prouvent les modifications 
radiologiques et la negati\nte de I’expectoration. 

ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNG 

1. Es wurden frische, zuvor unbehandelte Falle von Lungentuberkulose 
mit einer per os gegebenen Kombination von Cykloserin-INH-Kombination 
behandelt. 

2. Es wurden 81 Falle zwischen 6 und 16 Monaten behandelt mit nur 
einer einzigen Nebenwirkung, die jedoch keine Untei-brechung der Be- 
handlung notwendig machte. 

3. Klinische Besserung, Herabsetzung des Fiebers, Verringerung der 
Auswurfmenge und Gewichtszunahme traten prompt in jedem Falle ein. 
Zusiitzlich war die Verabfolgung einer einzelnen Kapsel mit Cykloserin 
und INH 2-mal tiiglich fiir den Patienten besser zuti-aglich, als die ge- 
wohnliche INH-PAS-Kombination, 

4. Innerhalb von 6 Wochen zeigten 40% der Rontgenaufnahmen einen 
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Anhalt fur eine Besserung. Die Ziffer stieg bis auf 74% in 12 Wochen 
und auf 93% bei 48 Personen die 6 Monate lang behandelt wurden. 

_ 5 Em Anhalt fiir die Hersetzung des Bazillengehaltes des Sputums liess 
sich innerhalb von 6 Behandlungswochen erreichen. Innerhalb von 3 
Monaten waren 80% von 64 Sputen kulturell negativ und in 6 Monaten 
stieg diese Ziifer bis auf 93%. 


bakterielle Sensibilitat auf Cykloserin ging langsam und leichl 
zuriick wahrend lang anhaltender Behandhing mit grosseren Dosen. Bei 
0,5 Cykloserin taglich fand sich kein Anhalt fiir eine Herabgesetzte Sen¬ 
sibilitat. 


7, INH-Resistenz entv\dckelte sich wahrend der Anwendung der C 3 d{lo- 
sp’in-INH-Kombination in ungefahr der gleichen Haufigkeit, wie man sie 
sieht, wenn INH allein gegeben wird. 

8. Es ist unsere Folgerung, dass eine Kombination von 0,25 Cykloserin 
und 1,15 INH, 2-mal taglich gegeben, eine wirksame und sichere Therapie 
ist bei neuen Fallen von Lungentuberkulose. Wir haben den Eindruck, 
dass unsere klinischen Ergebnisse der gewohnlichen INH-PAS-Behandlung 
iiberlegen sind, sowohl im Tempo wie im Grad der Antwort, wie sich 
schatzen lasst aus den rontgenologischen Veranderung und dem Negativ- 
Werden des Sputums. 

REFERENCES 


1 Hidy, P. H., Hodge, E. B., Young, V. V., Earned, R. L., Brewer, G. A,, Phillips, W. 
P., Runge, W. P., Stavely, H. E., Pohland, A., Boaz, H. and Sullivan, H. R.: 
"Structure and Reaction of Cycloserine,” J. Am- Chcm. Soc., 77:2345, 1955. 

2 Jones, L. R.: "Colorimetric Determination of Cycloserine, a New Antibiotic," 
Analytical Chemistry, 28:39, 1956. 

3 Nair, K. G. S., Epstein, I. G., Baron, H. and Mulinos, M. G.: “Absorption, Distribu¬ 
tion, and Excretion of Cycloserine in Man,” Antib. Annual, 1955-66. 

4 Morton, R. F., McKenna, M. H. and Charles, E.; “Studies on the Absorption, Diffu¬ 
sion, and Excretion of Cycloserine,” Antib. Annual, 1955-56. 

5 Welch, H., Putnam, L. E. and Randall, W. A.: "Antibacterial Activity and Blood 
and Urine Concentrations of Cycloserine, a New Antibiotic, Following Oral Ad¬ 
ministration,” Antib, MecL, 1:72, 1955. 

6 Lillick, L., Strang, R., Boyd, L. J., Schwimmer, M. and Mulinos, M. G.: “Cycloserine 
in the Treatment of Nontuberculous Infections,” Ayitib. Annual, 1955-56. 

7 Harned, R. L., Hidy, P. H. and LaBaw, E. K.: “Cycloserine, I—A Preliminary 
Report,” Antib. and Chemo., 5:204, 1955. 

8 Herrold, R. D., Boand, A. V. and Kamp, M.: “The Treatment of Stubborn Urinary 
Infections mth a New Antibiotic: Cycloserine,” Antib. illcd., 1:665, 1956. 

9 Epstein, I. G., Nair, K. G. S. and Boyd, L. J.: “Cycloserine, a New Antibiotic, in 
the Treatment of Pulmonary Tuberculosis. A Preliminary Report,” AnUb. Med., 


1:80, 1955. 

10 Cummings, M. M., Patnode, R. A. and Hodgins, P. C.: “Effects of Cycloserine on 
Mycobacterium Tuberculosis in Vitro,” Antib, and Chemo,, 5:198, 1955. 

11 Ravina, A., Pestel, M., Albouy, R. and Key, M.: “Preliminary- Climcal Report on 
Cycloserine in the Treatment of Tuberculosis," Antib. Annual, 19oo-50. 

12 Epstein, I. G., Nair, K. G. S. and Boyd, L. J-: “The Treatment of Human Tuber- 
culosis with Cycloserine: Progress Report, Dis. Chest, 29.241, 19o6. 

13 Ibid.: “The Treatment of Human Tuberculosis with Cy'closerine. A Tear s Progress, 
Antib. Annual, 1955-56. 

14 Robitzek, E. H. and Nenashev, P. K.: "Cycloserine and Isoniazid in Reduced Dosage 
Combination in the Therapy of Pulmonary Tuberculosis. A Preliminary Report, 


Antib. Annual, 1956-57. 

15 Nair, K. G. S., Epstein, I. G. and LoBaido, F.: 
the Treatment of Pulmonary Tuberculosis, 


“The To.xicity of Cyclo.=erino During 
Trans. ICth VA-Armed Forces Con- 



Voi. xxxni 


CYCLOSERINE-INH COMBINED THERAPY 


381 


ference on the Chemotherapy of Tuhereitlosis, St. Louis, Missouri, February 11-14, 
1957. 

16 Epstein, I. G., Nair, K. G. S. and Boyd, L. J.: “Treatment of Human Tuberculosis 
with Cycloserine Combined Therapy,” Trans. 15th VA-Army-Navy Conference on 
the Chemotherapy of Tuberculosis, St. Louis, Missouri, February 6-9, 1956. 

17 Wolinsky, E. and Steenken, W., Jr.; “Cycloserine Alone and in Combination with 
Other Drugs in Experimental Guinea Pig Tuberculosis,” Am, Rev. Tuberc., 75: 
510, 1957. 

18 Trans. 14th VA-Army-Navy Conference on the Chemotherapy of Tuberculosis, At¬ 
lanta, Georgia, February 7-10, 1955, p. 509. 

19 Moyer, R. E. and Schwartz, W. S.: “Development of Bacterial Resistance to Cyclo¬ 
serine and Its Correlation with Clinical and X-ray Changes,” Trans. 15th VA-Arnvy- 
Navy Conference on the Chemotherapy of Tuberculosis, St. Louis, Missouri, February 
6-9, 1956, Table III, p. 381. 

20 Cummings, M. M.; “Cycloserine; Resistance Data,” Trans. 15th VA-Army-Navy 
Conference on the Chemotherapy of Tuberculosis, St. Louis, Missouri, February 6-9, 
1966. 

21 Russell, W. F., Jr. and Middlebrook, G.: “Persistent Excretion of Isoniazid-Sus- 
eeptible Tubercle Bacilli,” Trans. 15th VA-Army-Navy Conference on the Chemo¬ 
therapy of Tuberculosis, St. Louis, Missouri, February 6-9, 1956. 

22 Schwartz, W. S. and Moyer, R. E.: “Isoniazid Alone: A Follow-up of Results Ob¬ 
tained in Early 1952,” Trans. 14th VA-Army-Navy Conference on the Chemotherapy 
of Tuberculosis, Atlanta, Georgia, February 7-10, 1955, pp. 62-64. 

23 Robinson, H. J.: “The Pharmacology,of Cycloserine (Oxamycin),” Trans. 15th VA- 
Army-Navy Conference on the Chemotherapy of Tuberculosis, St, Louis, Missouri, 
February 6-9, 1966. 

24 Trans. 15th VA-Amy-Navy Conference on the Chemotherapy of Tuberculosis, St. 
Louis, Missouri, February 6-9, 1956, p. 349. 

25 Epstein, I. G., Nair, K. G. S. and Boyd, L. J.: “Cycloserine Combined with Other 
Antituberculous Agents in the Treatment of Pulmonary Tuberculosis,” Am. Rev. 
Tuberc., 75:553, 1957. 

26 Murray, F. J.: “A Pilot Study of Cycloserine Toxicity,” Am. Rev. Tuberc., 74:196, 

1956;____ _ _ _ 

27 Stol’ey, P. B., Duvall, R. C. and McLean, R. L.: “The Convulsive EfFect°of~Cyoio^ 
serine,” AM. & C.T., 3:258, 1956. 

28 Storey, P. B. and McLean, R. L.: “Some Considerations of Cycloserine Toxicity,” 
Am. Rev. Tuberc., 75:514, 1967. 

29 Mulinos, M. G.: “Cycloserine: An Antibiotic Paradox,” A^itib. Annual, 1955-56. 

30 Prescott, B., KaufFmann, G. and James, W.: “Inci’ease in Tolerated Dose of Isoniazid 
in Mice by Use of Cycloserine,” Proc. Soo. Exper. Biol. & Med., 94:94, 1957. 

31 Schmidt, L.; Trans. 15th VA-Army-Navj’ Conference on the Chemotherapy of Tu¬ 
berculosis, St. Louis, Missouri, February 6-9, 1956. 

32 Anderson, R. C., Worth, H. M., Welles, J. S., Harris, P. N. and Chen, K. K.: 
“Pharmacology and Toxicology of Cycloserine (Sei-omycin),” Trans. 15th VA-Army- 
Navy Conference on the Chemotherapy of Tuberculosis, St. Louis, Missouri, February 
6-9, 1966. 



Artificial Pneumothorax as an Aid to Chemotherapy 
in the Treatment of Pulmonaiy Tuberculosis* 

A. F. FOSTER-CARTER, D.M, (OXON)»* 

Frimley, England 

Twenty years ago, when the writer joined the staff of the Brompton 
Hospital in London, approximately half the tuberculous patients were 
having artificial pneumothorax (A.P.) treatment. During the next 10 
years there was a slow decline in the use of this method and in the past 
five years that decline has become more rapid. Figure 1 (Table I) shows 
the percentage of patients discharged from the Brompton Hospital Sana¬ 
torium at Frimley over the past six years who had unilateral A. P. treat¬ 
ment. In 1950 A. P. was attempted in 4 per cent and kept up in 31 
per cent, while in 1956 it was attempted in 8 per cent and maintained in 
only 3 per cent. As most of the patients in this Sanatorium are under 
the care of physicians on the staff of the Brompton Hospital, these fig¬ 
ures reflect the views of a I'epresentative group of British Chest Physi¬ 
cians, Individual opinions of course vary considerably; all would agree 
that A.P. now only has a limited place in the treatment of pulmonary 
tuberculosis but some have gone further and have ceased to use the 
method altogether. It is the purpose of this paper to assess the present 
position and attempt to decide which of these views is right. 

Historical Stirvey 

It may help to clarify our ideas if we survey briefly the vicissitudes of 
A.P. treatment in the past 20 years. At first the selection of cases was 
poor, with the result that many unsatisfactory pneumothoraces were 
induced and maintained and the complication rate was high. Gradually 
the principles underlying successful collapse therapy became apparent, 
particularly the need for effective relaxation of the diseased area. But, 
as so often happens, the pendulum swung too far; the pursuit of the 
free lung became almost a fetish and few patients escaped thoracoscopy. 
Cauterisation of adhesions is a procedure which has a considerable mor¬ 
bidity rate and thus another source of complications was introduced. 

Ten years ago, A.P. treatment was still the subject of much discus¬ 
sion, although it was extensively employed. There was no general agree¬ 
ment on the results achieved and many of the published stati.stics were 
fallacious (Bloch, Tucker and Adams^). Also it had a bad reputation 
for complications, particularly among thoracic surgeons who so often 
had to deal with disasters following the use of A.P. in unsuitable case.s. 
In fact the memory of these bad old days still lingers, or has been handed 
down as hearsay to those too young to remember, and thus it colours 
our attitude to A. P. treatment even today. 

'Received for publication June 24, 1957. t- i i 

''*Froni the Brompton Hospital Sanatorium, Frimley, Surrey, Engianc. 
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In 1949 an investigation was started at the Brompton Hospital Sana¬ 
torium in an attempt to discover the prognosis of patients with cavi- 
tated disease treated by A.P., and also the effect of anatomically perfect 
or imperfect collapse on the prognosis. The results of this investigation 
were published in 1952 (Foster-Carter, Myers, Goddard, Young and Ben¬ 
jamin,- Poster-Carter®) by which time antibacterial treatment was ffrmly 
established and the indications for A. P. were getting fewer. Never¬ 
theless, the findings still have considerable relevance and will be con¬ 
sidered briefly. During the years 1937 to 1942, 442 patients were dis¬ 
charged from the Sanatorium with unilateral A. Ps. All these patients 
had cavitated disease and all were followed for a minimum of eight 
years, with an average of five years’ observation after termination of 
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*^’1® percentage of patients discharged from the Brompton 
Hospital Sanatorium during the past six years who had unilateral A. P. treatment 
Continuous line: A. P. maintained. Dotted line: A. P. attempted (see Tabir!) 
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A.P. treatment; only just over 1 per cent were lost from observation 
Some of the more important findings are shown graphically in Figure 3* 
The radiological grouping will be seen to correspond closely with the 
Ameiican National Tuberculosis Association classification and, since the 
initial extent of the disease is the most important single prognostic fac¬ 
tor, great care was taken to see that groups were truly comparable in 
this respect. It will be seen that when cavity closure was achieved the 
results were good, regai’dless of the presence or absence of adhesions. 
In 230 patients with initial cavitation, most of whom had moderately 
advanced disease, the eight year survival rate was 90 per cent; a high 
figure considering that none of these patients had chemotherapy. When 
the A.P. failed to close the cavity the result was almost always bad; 


TABLE I 

PATIENTS DISCHARGED FROM BROMPTON HOSPITAL SANATORIUM 
1950-1956: SHOWING FREQUENCY OF DIFFERENT FORMS OF TREATMENT 


Year 1950 1951 1962 1953 1954 1955 196C 



Number 

Per Cent 

Number 

Per Cent 

Number 

Per Cent 

Number 

Per Cent 

Number 

Per Cent 

Number 

Per Cent 

Number 

c 

U 

Number 

of 

Patients 

332 

100 

328 

100 

335 

100 

272 

100 

309 

100 

357 

100 

341 

100 

Number 

having 

Chemo¬ 

therapy 

165 

50 

243 

75 

291 

87 

254 

94 

305 

99 

357 

100 

341 

100 

Uni¬ 

lateral 

A.P. 

102 

31 

96 

28 

58 

17 

31 

11 

38 

12 

14 

4 

11 

3 

Bilateral 

A.P. 

14 

4 

15 

5 

2 

0.6 

3 

1 

1 

0.3 

.... 

.... 



Unsuccess¬ 
ful A. P. 

46 

28=^ 

35 

24"’ 

46 

43* 

37 

51* 

20 

44* 

20 

65* 

10 

59* 

Total 

A. P. At¬ 
tempted 

162 

49 

116 

35 

106 

32 

71 

26 

69 

22 

40 

11 

27 

8 

Pneumo¬ 

peritoneum 

87 

26 

~~63~ 

19 

62 

18 

31 

n 

21 

7 

29 

9 

10 

b 

Resection 

22 

7 

21 

6 

~ 41 

12 

44 

16 

44 

14 

53 

16 
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32 

103 
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52 
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o9 

243 



*Per cent of all A. P’s attempted. 
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of 113 such patients only 36 per cent survived eight years. The inci¬ 
dence of complications followed the same pattern; when cavity closure 
was obtained, the incidence of effusion was 25 per cent and of empyema 
11 per cent; these figures were not affected by the presence or absence 
of adhesions. Of the patients who had persistent cavities no less than 
36 per cent developed empyemas and half of these died. 

Although none of the patients in this investigation had chemotherapy, 
the results are important for several reasons. They show that the bad 
reputation attached to A. P. in some quarters is due to poor selection of 
cases in the past and is undeserved; in fact, when used rightly, A. P. 
achieves remarkably good results. They show that cavity closure and 
not absence of adhesions is the key to successful A.P. treatment; adhe¬ 
sions which do not prevent cavity closure have no effect on the progno¬ 
sis and do not increase the complication rate. Finally they provide a 
yardstick against which we can measure the achievements of the anti- 
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bacterial drugs in increasing the safety and efficiency of A.P. treatment 

tocisiy. 

, The Results of A.P. Treatment Combined with Chcmothcvapn 

Evidence is steadily accumulating to show that modern chemotherapy 
has freed A.P. treatment from most of its former disadvantages 
(Birath,^. - Scadding,« Dixon,* Thompson^). All authors agree that tu¬ 
berculous empyema no longer occui's and that the incidence of pleurisy 
is reduced. This means that good functional results can be obtained in 
the vast majority of cases; Thompson* recorded marked pleural thicken¬ 
ing in only 13 per cent of his patients while Birath'* claims that if pleur¬ 
isy is treated by rapid expansion of the lung, there is negligible los.s of 
function in 95 per cent of cases. 

Our own figures from the Brompton Hospital Sanatorium confirm 
these findings and suggest that still better results are being obtained 
as the duration of chemotherapy increases (Tables II and III). During 
the past six years there were discharged from this Sanatorium 374 pa¬ 
tients who had been treated with chemotherapy and who also had estab¬ 
lished unilateral A. Ps. It will be seen from Table II that the duration 
of chemotherapy steadily increased throughout the series so that the 
later cases are not strictly comparable with the eaidier ones. Quite apart 
from this, there are so many variable factors in pulmonary tuberculosis 
that any statistical assessment of the ultimate results of treatment would 
be unjustifiable on so small a sei'ies. Nevertheless all these patients have 
been followed up to the present time and their after-histories do enable 
us to decide whether the treatment achieved its immediate object and 
to assess the early complications. 

Most commonly, A.P. was used to control cavitation and it succeeded 
in all cases. This was to be expected because it has become the practice 
to abandon any A.P. which is not producing cavity closure. Initial cavi- 


TYPE 

TABLE II 

AND DURATION OF CHEMOTHERAPY GIVEN 

DURING THE YEARS 1951-1956 

Year 

Type of Chemotherapy 

AveraRO Duration 

1951 

SM and PAS 

3 Months 

1952 

SM and PAS 

3 to 4 months 

1953 

SM and PAS 

Occasional INH 

3 to 4 months 

1954 

SM, PAS and INH _ 
in various combinations 

G to 9 months 

Occasional long-term 

1955 

SM, PAS and INH 
in various combinations 

9 to 12 months -f 

1956 

SM, PAS and INH _ 

in various combinations 

9 to 12 months -f 
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tation was present in 122 patients, all had closed their cavities by the 
time of their discharge from Sanatorium and this was confirmed by 
tomography in most cases. In only four instances was there evidence 
of a cavity re-opening during the period of observation (Table III). 
Seventeen of the 174 patients relapsed (10 per cent), but most of these 
were treated in the earlier years when the duration of chemotherapy 
was short; in only eight was there evidence of fresh activity in the 
treated lung. There were two deaths, one following spontaneous pneu¬ 
mothorax in a patient who had an extensive contralateral thoracoplasty 
and one from gastric carcinoma. Apart from pleurisy, only seven pa¬ 
tients had other complications; one was the spontaneous collapse already 
mentioned, the others were comparatively minor and comprised two 
other spontaneous pneumothoraces, a premature obliteration, and three 
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intrapleural haemorrhages only one of which was large enough to necessi¬ 
tate termination of the A.P. 

No case of empyema occurred in this series but pleural effusion was 
still the most common complication; the total incidence was 17 per cent, 
which is much better than the 25 per cent found in our earlier series but 
is still of some consequence. Dixon'^ reported a similar incidence of ef¬ 
fusion (20 per cent) in A.P. patients who had chemotherapj^ whereas 
Thompson® and Birath'- gave somewhat lower figures (11 per cent and 
5 per cent respectively, although Birath’s report only covered the first 
six months of treatment). Scadding* recorded only three transient, small 
effusions in 29 patients. The longer duration of chemotherapy in recent 
years has not been accompanied by a mai'ked decrease in the number 
of effusions (Table III) : Most of the patients who developed fluid did 
so in the first year and while still receiving antibacterial treatment. The 
effusions were usually small and transient; of the 174 A.P.s only 15 


TABLE III 

A.P. PATIENTS DISCHARGED FROM BROMPTON HOSPITAL SANATORIUM 
1951-1956 WHO WERE TREATED WITH CHEMOTHERAPY 
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(9 per cent) had to be terminated because of persistent fluid. It seems 
possible that while some effusions are due to tuberculosis, others may 
be the result of a foreign body reaction in the pleura; the former would 
be reduced by chemotherapy whereas the latter would not. It may be 
significant that Birath'* reported an incidence of only 5 per cent of 
“spontaneous” effusions in his patients compared with 15 per cent in 
those who had adhesions divided. 

In recent years there has been a growing tendency to terminate with¬ 
out undue delay any A.P. which is not achieving its object. Table I 
shows that in 1950 only 28 per cent of all A.Ps. attempted were rejected 
as unsatisfactory, while in 1956 that figure had more than doubled. Be¬ 
cause of this careful selection the functional results are now excellent 
and, as Thompson® has pointed out, they compare favourably with those 
following resection. Even a tendentious comparison made by Fleming^® 
between old A.P. patients who had no chemotherapy and a series of care¬ 
fully prepared resection patients, all of whom received antibacterial drugs, 
failed to show more than a slight difference in function between the 
two gi-oups. 

The Present Position 

In view of the excellent results of modern A.P. treatment it may well 
be asked why the use of the method has declined to the extent shown 
in Figure 1. The most important reason is that the majority of the pa¬ 
tients who would have been regarded as ideal subjects for A.P. treat¬ 
ment five years ago, now recover with antibacterial treatment and rest 
alone. A clear indication of the pai'amount position being achieved by 
chemotherapy will be seen in Table I (Figure 2), which shows that the 
percentage of patients receiving no “active” treatment has increased from 
18 per cent in 1950 to 71 per cent in 1956. This increase has been at the 
expense of all other forms of treatment, but particularly A. P. and pneu¬ 
moperitoneum. The latter procedures were used mainly to control small 
localised lesions with minimal cavitation and these are just the lesions 
which respond well to chemotherap 3 ^ More severe lung damage still 
requires surgical intervention, but the number of operations is not in¬ 
creasing and will probably decline as the antibacterial drugs are used for 
longer periods. 

Contemporary Indicatio7ts for A.P. Ti'eatment 

We may safely assume that in future all patients will have at least 
three months’ initial tx-eatment with antibacterial drugs, after which 
candidates for A.P. treatment will be selected from the relatively small 
number whose response to chemotherapj’^ is not satisfactory. With this 
pi’oviso, the main indications for A.P. ti'eatment are: 

1. Localised disease with cavitation. 

2. Localised cavitation with widespread disease throughout the 
lung. 

3. Localised cavitation in one lung when there is serious disease 
requii’ing surgical collapse in the other. 
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4. Localised cavitation in one lung when the other has virtually 
been put out of action by extensive surgery. 

It is assumed that in all cases the cavitation is persisting and has 
ceased to improve, in spite of adequate chemotherapy. 

Localised disease with cavitation is, in our experience, by far the most 
common indication for A.P. treatment at the present time. The situation 
in which it arises can best be illustrated by a short protocol; 

G. C. Man, aged 29. A Veterinary Surgeon. Admitted to hospital in January 
1956; sputum positive for tubercle bacilli; early tuberculous laryngitis; x-ray film 
showed infiltration and a cavity in the right upper lobe (Figure 4). May 1956, after 
three and one-half months’ rest with daily streptomycin, INH and PAS: cavity smaller 
but still present and showing no sign of further diminution (Figure 5). Right A.P. 
induced; a few apical adhesions present but cavity closed and sputum converted -within 
a month (Figure 6). September 1956, returned to full work. May 1957, still having 
chemotherapy; tomographs confirm cavity closure and resolution of lesions; A.P. treat¬ 
ment to be terminated. 

In order to realise the advantages of A. P. treatment in such a case as 
this, let us consider the alternatives: 

First; Continuation of antibacterial therapy alone. This may well 
succeed in the end, but it often takes many months. In the case under 
consideration the patient, who was a junior partner in a busy practice, 
was most anxious to get back to his work. He could not have been per¬ 
mitted to do so while he still had a cavity and positive sputum. No 
other form of treatment would have enabled him to return to work in 
so short a time. 

Second: Resection. This is a major operation with an appreciable mor¬ 
bidity and a small mortality. Not infrequently the surgeon finds that he 
has to remove more of the lung than was originally estimated and this 
may necessitate a small thoracoplasty in addition. A.P., in contrast, is 
essentially a temporary and reversible procedure which leaves the lung 



FIGURE 7 FIGURE 8 

tbiee months’ chemotherapy. Extensive infiltration 
right middle and lower lobes wth a persistent cavity in middle lobe. Patient anxious 
to avoid operation .—Fipiirc S: Same patient two months later after right A.P. 
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intact and should give a functional result equal, and often superior to, 
that following resection. There is nothing to be lost in attempting pneu¬ 
mothorax because if it is not satisfactory a resection can still be per¬ 
formed. Another less important but very practical advantage of A.P. 
treatment is that it avoids the ugly scar of a surgical opei-ation; a bene¬ 
fit much appreciated by young women. 

Third: Pneumopei'itoneum. The pulmonaiy relaxation obtained by this 
method is limited, unless it is accompanied by temporary phrenic inter¬ 
ruption, and there is a growing disinclination to use this combination 
because of the danger of permanent diaphragmatic paralysis. The con¬ 
centric relaxation obtained by a satisfactory A.P. is much more effective 
than that produced bj’’ a pneumoperitoneum alone. The latter still has a 
limited use in the treatment of patients with widespread disease who 
ai-e not responding to chemotherapj’- and who are unsuitable for A.P. 
treatment or surgery. 

Having examined the alternatives it will be seen that there is much 
to be said for trying A.P. treatment when one wishes to control a limited, 
cavitated lesion. A trial pneumothorax can do no harm; if it does not 
achieve its object it can be terminated without delay and little time will 
have been lost. If however it does control the disease satisfactorily, a 
good result may confidently be expected, the patient’s return to work is 
accelerated, and a major surgical operation may well have been avoided. 

The second indication—localised cavitation with widespread disease 
throughout the lung—is an extension of the first, but surgical treatment 
is no longer an easy alteimative. Resection of the cavitated area is fre¬ 
quently followed by re-activation of one or more of the residual lesions: 
surgical collapse therapj*^ may control apical cavitation but it cannot be 
used if the cavity is in the lower pai't of the lung (Figure 7). It seems 
rational to try A.P. treatment in these circumstances, because it not only 
promotes cavity closure but also relaxes the whole lung and thus assists 
the healing of the diffuse lesions, instead of subjecting them to added 
strain. A.P. has also been shown to be particularly successful in the treat¬ 
ment of cavities in the apex of the lower lobe (Crofton^^). 

The remaining two indications for A.P. treatment are much less com¬ 
monly seen but deserve mention. The use of an A.P. to control localised 
cavitation in one lung before embarking on surgical measures to deal with 
more extensive disease in the other, will sometimes avoid the need for 
bilateral surgery (Figures 9 to 11). The temporary and I'eversible char¬ 
acter of pneumothorax renders it particularly suitable in this situation 
whei-e surgical treatment for both lungs might leave the patient a respir¬ 
atory cripple. This applies also to the final indication; the use of A.P. 
to control a fresh, small cavitated lesion in the “good” lung of a patient 
who has lost the function of the other lung after extensive surgery. Here 
again a successful A.P. will control the disease without eventual loss 
of respiratory function when the nneumothorax is terminated (Figin-es 
12 and 13). The great danger associated with A.P. when the function 
of the contralateral lung is grossly impaired is the occurrence of spon- 
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pended so largely upon the skill of the operator. Therefore when ad¬ 
hesions are preventing cavity closure, it is probably best to abandon the 
A.P. forthwith in favour of some alteimative method of treatment. 

The condition of the pleura must be watched carefully if good function 
is to be preserved. Small effusions are harmless provided that the fluid 
does not rise above the diaphragm and that it absorbs in a few weeks. 
Large or persistent effusions demand energetic treatment, because they 
so often lead to pleural thickening and impairment of function. Rapid ex¬ 
pansion of the lung is always indicated and may be achieved by the tech¬ 
nique which Birath® has described. This includes postural treatment with 
the patient lying on the sound side, abdominal breathing exercises, and 
frequent pleural aspirations. We have not found the introduction of 
antibiotics into the pleural cavity to be advantageous or desirable. 

The maintenance of A.P. also requires skill and experience and the 
best results are obtained when the patient is able to remain under the 
care of the same physician for the whole duration of the treatment 
(Young^-). Formerly about three years was considered the best length 
of time to maintain an A.P., although slight disease was often treated 
for shorter periods. There is no doubt that the time can now be drastic¬ 
ally reduced and 12 to 18 months is knowm to have been sufficient in many 
cases. It is highly probable that, with long-term chemotherapy, an even 
shorter duration of collapse would give satisfactory results. Before the 
days of antibacterial drugs it was not uncommon to see cavity closure 
achieved by an A.P. which was regarded as unsatisfactory and terminated 
after only a few weeks’ duration. Cavities which close during antibac¬ 
terial treatment seldom re-open and it now seems reasonable to try the 
effect of allowing the lung to expand quite soon after the A.P. has achieved 
its object. A great advance will have been made if it proves possible 
to obtain permanent cavity closure by means of pneumothorax which 
need be maintained only for the period of hospital treatment, 

Co7iclusion 

In conclusion it may be said that antimicrobial drugs have now as¬ 
sumed such a paramount position in tuberculosis therapy that all other 
forms of treatment, both medical and surgical, have become merely an¬ 
cillary. Nevertheless artificial pneumothorax still has a small but im¬ 
portant part to play in the treatment of patients whose response to chemo¬ 
therapy is not entirely satisfactory, and short-term pneumothorax maj' 
well prove to be increasingly useful in promoting the rapid closure of 
cavities. 

SUMMARY 

Analysis of 174 patients, ti'eated with unilateral pneumothorax and 
chemotherapy during the past six years, suggests that most of the former 
disadvantages of artificial pneumothorax have now disappeared; but it 
is also shown that more effective chemotherapy is reducing the need for 
artificial pneumothorax, in common with other forms of treatment. 

Artificial pneumothorax still has a small but important role in treat- 



A. F. FOSTER-CARTER ,,,,,, 

ment; reasons are given why it is preferable to other types of therapv 
in certain situations. 

It is suggested that the practice of cauterisation of adhesions is no 
longer necessary and should now be discontinued. 

The duration of artificial pneumothorax can now be greatly reduced and 
the use of this treatment for short periods may prove to be valuable in 
promoting quick cavity closure. 


RESUMEN 

Un analisis de 174 enfermos tratados con neumotorax unilateral durante 
los ultimos seis anos, sugiei'e que la mayoria de las desventajas antes 
achacadas al neumotorax artificial ahora han desaparecido; pero tambien 
se ha mostrado que la quimioterapia mas efectiva ahora, ha reducido la 
necesidad del neumotorax, asi como otras formas de tratamiento. 

El neumotorax tiene aiin un papel pequeno pero impoi'tante en el trata¬ 
miento; se dan las razones de por que es preferible a otros tipos de trata¬ 
miento en ciertas condiciones. 

Se sugiere que la practica de la cauterizacion de adherencias ya no es 
necesaria y ahora debe abandonarse. 

La duracion del neumotorax artificial puede ahora reducirse grande- 
mente y el uso de este tratamiento por corto tiempo, puede ser valioso para 
producir el cierre pronto de las cavernas. 


RESUME 

L’etude de 174 malades, traites par pneumothorax unilateral et chimio- 
therapie pendant les six annees passees, suggere que la plupart des in- 
convenients anciens du pneumothorax artificiel ont maintenant disparu; 
mais elle montre egalement que la chimiotherapie plus efficace est en voie 
de reduire la necessite du pneumothorax artificiel ainsi que d'autres formes 
de traitement. 

Le pneumothorax artificiel a encore un role, petit mais important dans 
le traitement. L’auteur donne les raisons pour lesquelles il est preferable 
a d’autres types de traitement dans certaines situations. 

L’auteur suggere que la pratique de cauterisation des adherences n est 

plus necessaire et devrait etre abandonnee. 

La duree du pneumothorax artificiel pent maintenant etre beaucoup 
reduite et I’emploi de ce traitement pour de petites periodes de temps pent 
etre tenu pour valable car il pei'met la fermeture I'apide des cavernes. 


ZUSAMMENFASSUNG 

Die Analyse von 174 Patienten, die wahrend der verflossenen 6 Jahi^ 
mit einseitigem Pneumothorax und Chemotherapie behandelt wmrden, le^ 
die Vermutung nahe, dass die meisten der friiheren Nachteile des kuns 
lichen Pneumothorax heute nicht mehr bestehen; es ist aber auch gezeig 
worden, dass eine besser wirksame Chemotherapie die Notwendigkeit eines 
kiinstlichen Pneumothorax herabsetzt, ebenso wie auch anderer Behanc - 


lungsformen. 

Der kunstliche Pneumothorax besitzt noch eine geringe, aber w 


ichtige 
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Bedeutung bei der Behandlung; es werden Griinde dafiir angefiihrt, wes- 
halb er in gewissen Situationen anderen Behandlungsarten vorzuziehen ist. 

Es wird angenommen, dass die Pi-axis dei’ Durchtrennung von Ver- 
wachsungen nicbt langer erforderlich ist und jetzt aufgegeben werden 
sollte. 

Die Dauer des kiinstlichen Pneumothorax kann jetzt auch betrachtiich 
verringert werden, und die Benutzung dieser Behandlung fiir kurze Zeit 
kann sich als wertvoll erweisen fiir die Begunstigung eines raschen Kaver- 
nenverschlusses. 

Acknowledgments: My thanks ai’e due to the Medical Committee of the Bronipton 
Hospital, London, for permission to publish the statistics here recorded. I am also 
much indebted to Miss K. Colegate for her work on the follow-up and to Mi’. D. Kemp 
for the x-ray reproductions. 
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Coexistence of Fungi and Tubercle Bacilli* 


LOUISE B. LONGO, M.S., ALICE B. HARBUCK, B.S. 
and WALTER FLEISCHMANN, M.D., PH.D.** 

Memphis, Tennessee 

The presence of fungi in the sputa of newly admitted patients in a tu¬ 
berculosis hospital has been investigated in order to determine the coex¬ 
istence of fungi and tubercle bacilli in the lungs of patients with pulmonary 
tuberculosis. Larkin and Phillips’ have reviewed the literature on coexist¬ 
ent pulmonary tuberculosis and fungal disease. These authors lepoited 
three cases of dual fungal-tuberculosis infection with a poor prognosis. 
Greer and Gemoets- have suggested a symbiotic relationship between tu¬ 
bercle bacilli and coexisting fungi. They noticed a tendency for pulmonary 
tuberculosis to develop a more devastating course when it is associated 
with an invasion of parasitic fungi. Mankiewicz” demonstrated a stimu¬ 
lating effect of Candida albicans on the growth of Mycobacterium tuber¬ 
culosis, in vitro. Though the pathogenicity of this fungus is questionable, 
its occurrence in the sputum of patients with pulmonary tuberculosus i.s 

of general interest. 

The media used for isolation of fungi were blood agar containing 40 
micrograms penicillin G and 40 micrograms of streptomycin per ml ; Litt- 
man’s oxgall agar containing 30 micrograms streptonp^cin per mk, and 
Sabouraud’s glucose agar containing 40 micrograms . 

micrograms of streptomycin per ml. Blood agar supported gi on th in al 
isolations of Histoplasma capsulatum; Littraan’s 

growth in any case while Sabouraud’s medium supported giovth in 50 pe 
cent of the isolations of H. capsulatum. 

All newly admitted patients were studied for a period of 11 months. 
ThtrsepaLte sputum specimens were collected from each of 506 pa- 

tients. . 4 .- „ 

Tables I and II demonstrate the result of th.s mvest.gat,on. 

‘\l"cl“”st“he possible t\e“ntl? i'so- 

growth of M. tuberculosis ^ ' hospital the patient’s response to 

fherlp; ta c^roTduTlrectitn with Candida albicans and Mycobacte¬ 
rium tuberculosis is being investigated. 

Laboratory Sortico, Vclorons hdmlnistr.atioa Hoapital. 

♦■^Presently at Mountain Home, Tennessee. 
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TABLE I 

PATIENTS WITH SPUTA POSITIVE OR NEGATIVE FOR FUNGI 


Total 

Per Cent 

Total number of patients 

505 

100 

With negative fungus cultures 

277 

54.8 

With positive fungus cultures 

211 

41.8 

With contaminated fungus cultures 

17 

3.4 


TABLE II 

INCIDENCE OF TYPES OF FUNGI 


Total 

Per Cent 

Total patients positive for fungus 

211 

100 

Positive for Candida species 

205 

97.1 

Positive for Cryptococcus neoformans 

1 

0.5 

Positive for Geotrichum candidum 

1 

0.5 

Positive for Histoplasma capsulatum 

4 

1.9 


Yeast-like fungi were isolated in 40.6 per cent of the patients. Table III shows the 
incidence of positive and negative cultures for fungi and tpbercle bacilli. 


TABLE III 

INCIDENCE OF POSITIVE AND NEGATIVE CULTURES FOR 
FUNGI AND TUBERCLE BACILLI 



Total 

Per Cent 

Total number of patients (except those wdth 
all cultures contaminated) 

487 

100 

Negative for tubercle bacilli and fungi 

85 

17.5 

Negative for tubercle bacilli, positive for fungi 

74 

15.2 

Positive for tubercle bacilli and fungi 

137 

28.1 

Positive for tubercle bacilli, negative for fungi 

191 

39.2 


TABLE IV 

INCIDENCE OP POSITIVE CULTURES FOR FUNGI ACCORDING TO SPECIES 


Culture for M. Tuberculosis 


Cultures Positive for Fungi Negative Positive 


Candida albicans 57 ICO 

Candida sp. 13 35 

Cryptococcus neoformans 0 1 

Geotrichum candidum 0 1 

Histoplasma capsulatuni 4 0 


I 

i 


! 


i 




SUMMARY 

Tlie sputa of all newly admitted patients were cultured for fungi during 
a period of 11 months. Four cases of histoplasmosis were detected among 
oOo patients. JI. tuberculosis was not cultured from anv one of these 
However. Cryptococcus neoformans and Geotrichum candidum were co^ 
existent with Isl. tuberculosis in one patient each. 
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RESUMEN 

Durante once meses se cultivaron los esputos de todos los enfermos 
ingresados buscando bongos en ellos. Se descubieron cuatro casos de 
histoplasmosis entre 505 enfermos. En ninguno de estos se cultivo la 
micobacteria tuberculosa. Sin embargo, el criptococcus neoformans y el 
geotricum candidum coexistieron con la micobacteria tuberculosa en un 
caso. 


RESUME 

Les expectorations de tous les malades nouvellement admis furent mises 
en cultures pour la recherche d’elements mycosiques pendant une periode 
de onze mois. Quatre cas d’histoplasmose furent decouverts sur 505 mala¬ 
des. Dans aucun de ces cas le bacille tuberculeux ne fut decele par culture. 
Cependant, des malades ont ete observes chez qui coexistaient avec le ba¬ 
cille de Koch chez I’un le cryptococcus neoformans, chez I’autre le geo¬ 
trichum candidum. 

ZUSAMMENFASSUNG 

Der Auswurf neu aufgenommener Patienten wurde wahrend eines Zeitab- 
schnittes von 11 Monaten kulturell auf Pilze verarbeitet. Es wurden 4 
Falle von Histoplasmose gefunden unter 505 Kranken. Bei keinem von 
diesen liess sich M.-tuberculosis kulturell gewinnen. Jedoch kamen Dryp- 
tococcus neoformans und Geothrichum candidum gleichzeitig mit M.-tubei- 
culosis bei je einem Patienten vor. 
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CARDIOVASCULAR DISEASES 


The Correction of Mitral Insufficiency 
With a Trans-Valvular Polyvinyl Formalinized 
Plastic (Ivalon) Sponge Prosthesis* 

A Preliminary Report 

WILLIAM RAY RUMEL, M.D., F.C.C.P. and PRESTON R. CUTLER, M.D., F.C.C.P. 

Salt Lake City, Utah 


During the past half century a tremendous amount of work has been 
done in developing surgical methods to control mitral insufficiency. The 
pathological changes found in this disease, the disturbed physiology and 
the basic principles involved in the various corrective measures which 
have been used, have been well discussed in previous writings.^'*® As a 
result of this work many phases of the problem are i*easonably well 
understood and agreed upon. Experience has shown that the introduction 
of prostheses in general has produced rather discouraging results for 
a number of reasons. The same can be said for methods involving sutures 
placed near the edges of the opposing mitral leaflets. On the other hand, 
suture methods which bring about leaflet apposition by altering the con¬ 
tour or the size of the annulus flbrosus have produced deflnitely encourag¬ 
ing results. ® “ IS jn spite of this, the overall progress which has been made 
to date in solving the problem has not been sufficiently great as to dis¬ 
pel further attempts to develop better methods. The purpose of this com¬ 
munication is to give a preliminary report on a technique involving the 
introduction of a trans-valvular prosthesis which embodies certain estab¬ 
lished principles plus additional factors which seem to simplify the tech- 
nical problem of correcting mitral insufficiency and may provide lasting 
beneficial results. 


Background for Method 

The introduction of foreign material or even autogenous tissues into the 
region of the mitral valve has been associated with a high incidence of 
y and late complications, some of which are poorly understood. Thrombi 
are prone to form on exposed sutures or irregular surfaces of most in- 
tracardiac foreign substances and may cause serious or fatal arterial em¬ 
bolization. < A hemorrhagic tendency not infrequently develops with 

to stand ard therapeutic measures. The cause of this state is not clear but 

cardiovascular Surgery of The Latter-day 
yS'rk Git?. '’f Chest Physicians, New 
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seems to be most troublesome when moveable foreign material is placed 
into the blood stream, especially if the mass comes into repeated contact 
with adjacent tissues causing trauma to the cellular elements of the 
blood.In addition to these complications, hemolysis of greater or lesser 
severity develops in a significant number of cases and is associated with 
the usual clinical and laboratory findings present when excessive erythro¬ 
cyte destruction is present. Although careful studies have been reported 
recently the overall problem is not well understood. The magnitude of 
these three complications alone has been sufficiently great so as to strongly 
deter the genei'al clinical use of most types of prostheses. 


In experimental animals the rarity of these complications, paiticulail> 
those of thrombo-embolic nature when polyvinyl formalinized plastic 
sponge (Ivalon) prostheses were placed across the left ventricle between 
the mitral leaflets" or across the mitral valve from atrium^ to ventricle • im¬ 
mediately begs for an explanation. A likely one is that this plastic ^‘''^ria 
becomes much like living tissue very soon after its 
blood sti^eam, due to the ingrowth of vascular fibrous 
terstices of the sponge followed by the formation of " 
surface covering which grossly and microscopically is indistinguisnaoie 

from tL ad!r^^^^^ wTen' 

elude such changes because of their inherent 

living autogenous or homogenous tissue compllca- 

not been followed by complicating be well toler- 

theoretical or practical explana ion is g Ltients receiving intracardiac 
ated experlme^ally ompTcS^ to Justify 

patches or aortic pafts. The ^ y physical properties 

further use of this mateiia, p _,,i,<,tance in dealing with the tech- 

make it a very ^ ^pairing an insufficient mitral valve. Its 

nical problems involved in ^ time of surgery 

texture is soft so that a , operating table to fit the defect 

can be shaped and trimmed its size and shape. This soft 

found between the “'yf'"f ^ 5.„presscd and molded by the oppo.sing 

texture seems to allow it to e irregular edges. Its work- 

cusps so as to fit the exac con fashion a prosthesis as a single 

able characteristics make P anchoring sutures may pass and thus 

piece with extensions through which anch^^r^ g 

expose to the blood it was soon learned during 

errtf ^ 
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order to stop the flow of fluid under approximatelj’^ 120 mm. of mercury 
pressure through a defect it was necessary to have the size of the Ivalon 
approximately 25 per cent greater than the opening. Also, it was soon 
learned that such excessive bulk was objectionable because the mass of 
Ivalon above the line of cusp contact would tend to “bulge over" and thus 
obstruct the flow of blood from the atrium into the ventricle. Further 
experimentation using a simple type of pulse duplicator demonstrated 
that the insertion of a solid rod into the center of the soft Ivalon would 
maintain the peripheral pliability and moldability and still produce ob¬ 
struction of a defect with a prosthesis of only slightly greater size (Fig. 1). 
This principal was applied clinically by placing a compressed Ivalon in¬ 
sert of appropriate size and shape into a slit in the body of the prosthesis. 

Preparation of Prosthesis 

The prosthesis is carved from a block of Ivalon about 2 x 4 x 18 cm. in 
size, using a sharp, long-bladed knife and scissors. It is cut so that it con¬ 
sists of 3 anchoring tails and a wedge-shaped body approximately 2x4x4 
cm. in dimensions with the greatest cross section or base toward the ven¬ 
tricular chamber. In the early cases the base of the wedge was placed 
in the atrium with the apex in the ventricle. Later, however, the wedge 
was inverted in order to minimize the tendency to inflow obstruction 
(Fig. 2, A, B, C,). Two anchoring tails extend proximally from the apex 
or atrial aspect of the wedge and a single tail from the center of the base. 
Heavy No. 2 braided silk is then threaded through each atrial tail passing 
through the corresponding side of the body and out the ventricular tail. It 
is important to fix the heavy silk securely to the encasing Ivalon tails using 
two or three interrupted fine silk sutures to prevent the tails from tele- 

ORIFICE 

OCCLUSIVE EFFICIENCY 

(125 mm.Hg.) 

IVALON ^IVALON WITH 

PLAIN sQLip insert 



DIAM. 1.6 cm. DIAM. 

+ 257o DIAM. +37o 

FIGURE 1: The flow of water under 125 mm. of mercury pressure through a circular 
valvular defect l.C cm. in diameter can be stopped by an Ivalon column of 25 per cent 
(greater diameter. Usinp a solid rod insert one-half of the linear diameter of the Ivalon 
column, the same occlusive effect is obtained with an overall diameter increase of onlv 
3 per cent. 
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scoping or bunching up on the heavy silk as the anchoring tails are pulled 
out through the walls of the heart. The tails should be about 5 mm. in 
diameter, which is large enough to tamponade the puncture wounds in 
the heart muscle and thus control bleeding. The roughlj’' formed prosthesis 
is then washed well, preferably overnight in running water in a screened 
vessel. It is then autoclaved under water along with the instruments to be 
used for the case or it can be sterilized by boiling for 20 minutes. The 
compressed Ivalon, which is to be used for the firm insert, is prepared 
by packing long rods of well washed sponge into a glass test tube until it 
is reduced to approximately i/i of its original volume, after which it is 
sterilized as above. After removal from the tube it will be found to be 
about the consistency of medium soft latex rubber. At the operating table 
the defect in the valve is examined and an appropriately shaped fragment 
of the compressed Ivalon, approximately 1/2 the linear dimensions of the 
body, is inserted into a slit in the prosthesis after which it is closed with 
fine buried sutures (Fig. 3). The prosthesis is then finallj'^ trimmed to a 
shape as near that of the orifice as possible and to a size 5 to 10 per cent 
larger than the insufficient opening. It is then soaked with penicillin 
solution and is ready for insertion. 

Introductiov of the Prosthesis 

The heart is exposed through a long, routine posterolateral incision be¬ 
low the 6th rib, which is cut posteriorly (also 5th, if necessary). An 
umbilical tape is placed around the aorta just distal to the subclavian artery 
and passed through a bi'oad based flexible tourniquet which will allow 
aortic compression during any manipulation which grossly obstructs the 
flow of blood across the mitral valve. We feel that this is impoi’tant since 
it aids greatly in maintaining adequate central aortic, coronary and cere¬ 
bral arterial pressure which otherwise would drop to dangerously low 


SMALLER WEDGE 



WEDGE retracted 



FIGURE 4 


Figure S: Insert of compressed Ivalon approximately 50 per cent of linear diameter 
of wedge increases occlusive efficiency and allows for decreased overall size of pros¬ 
thesis .—Figure i: Diagram showing adjustability of prosthesis after insertion into 
the heart by advancement or retraction. 
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junction to the region of the termination 0 ^ 11 ^ atrioventricular 

silk sutures are placed in the nenVarrii f coionarj’^ sinus. Heavy 
rotates the heart ouTl,Vto provWe 'r„ f'"'’"' 

pS- Si?^ref to“^^^^ sri? 

commissurotomy, both anterolaterally and posteromedially, theJi 
he lesion probably is not amenable to correction by the use of any fixed or 
relatively fixed prosthesis. To obstruct such a defect in the absence of good 
mobility of the major leaflet would simply convert insufficiency into steno- 
is. One can be more liberal with the commissurotomy using whatever 
technique is necessary, inasmuch as the prosthesis can be shaped to cor¬ 
rect any increased leakage, particularly if it occurs toward the mural leaf- 
et. Even if some disruption of the chordae tendineae of this cusp occurs, 
the prosthesis is apt to correct it, since mechanically it functions some¬ 
what like a large chordal structure if the atrial tail is placed in the region 
of the chordal damage. Appropriate sites of exit for the ventricular and 
atrial tails are then chosen to center the prosthesis opposite the point of 
maximal leakage. The site in the ventricle should be approximately Vs the 
distance from the apex to the atrioventricular junction and as far away 
from the major coronary branches as possible. The atrial exit points are 
chosen just proximal to the vessels in the atrioventricular junction and 
should be situated so that the angle made by the two tails is very near a 
straight line. It is important to place the posterior tail very far back— 
farther than one would anticipate—and near the termination of the coro¬ 
nary sinus, so that the wedge can be pulled into the posteromedial com¬ 
missure where the maximal leak is apt to be present. A malleable suture 
passer with an eye in its distal end is then threaded with the heavy anchor¬ 
ing silk emerging from the ventricular tail, and this is passed through 
the atrium along the ungloved right index finger down into the ventricular 
chamber, using care not to entangle the papillary muscle or chordae tendi¬ 
neae, and out the chosen ventricular site. (An alternative method is to 
pass the instrument in a retrograde fashion, thread it and pull it back out 
the ventricular wall.) Traction on the ventricular tail then advances the 
body of the wedge into the ati'ium, with or without removing the finger, 
and downwai'd into the ventricle. Great care must be used to pull in the 
proper axis in order to avoid tearing the friable ventricular muscle. Bleed¬ 
ing from the ventricular wound is usually controlled by the bulk of the 
tail, although a round button of Ivalon is usually pulled over it and against 
the surface of the myocardium. The process is repeated with each atrial 
tail, using extreme care to pull in the proper axis to avoid laceration of 
the thin atrial wall. However, if this should occur, hemorrhage can be 
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controlled readily by placing the intra-atrial finger against the tear while 
sutures are placed externally. The position of the body of the prosthesis is 
then adjusted by advancement or retraction to increase or decrease the 
cross sectional area of the wedge lying between the leaflets (Fig. 4). The 
two atrial tails are then adjusted to pull the wedge toward one commissure 
or the other in order to bring about maximal obliteration of the regurgitant 
jet. After the best possible control is attained the tails and the buttons 
are sutured to the myocardium using several stitches, after which the re¬ 
dundant ends of the tails are excised. It is important to use care in placing 
these sutui’es, since the ventricular contractions postoperatively may 
have a tendency to slide the buttons away from the ventricle with re¬ 
sultant hemorrhage, especially after pericardial roughening has occurred. 
The chest cavity is then irrigated well with saline solution and closed in 
a routine manner. 

Results 

I. Tolerance of Operation: 

Dogs tolerated the technical procedure of inti-oducing the prostheses 
very well, and rather surprisingly, the five patients—^four of whom were 
Class IV patients with low reserves—^had virtually no more difficulty 
with hypotension, arrhythmias or other problems than one would expect 
from a simple commissurotomy in such patients. Obviously, blood loss 
was somewhat greater than for a simpler procedure but with adequate 
replacement no difficulty was encountered. The tolerance of our first 
patient was particularly notable, since she was very close to the state of 
uncontrollable decompensation with massive ascites and hydrothorax, 
which responded veiy slowly to preoperative medical management (Fig. 
5). On two occasions her surgery had to be cancelled because of the 
development of tachycardia with a rate of around 180 followed by pul¬ 
monary congestion. In spite of this, she was scheduled a third time and 
went through the procedure with no significant difficulty, other than a 
spell of tachycardia lasting for about 2 minutes before responding to 
neostigmine. 



C *7 CC 


FIGURE 5; Chest roentpeiioRrams showinp type of Cl.ass IV patient -^elected fo 
surpory before and after intensive medical preparation. 
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II. Degree of Correction: 

In animals attempts were made to estimate the efficiency of the pvos- 
theses in correcting regurgitation produced by biting out a semicircular 
piece of the mural cusp. However, after several experiments we became 
convinced that the pathology of such insufficiency was not comparable 
to that found in patients and, therefore, the effectiveness of the method 
could not be judged. Further experiments to settle this point were there¬ 
fore abandoned. Our initial plan, to quantitate the degree of coiTection 
of insuffciency, was to take simultaneous left ventricular and left atrial 
pressures before and after repair, in addition to ^ 

by palpation, which admittedly is a gross determination. Ho\\e\ei, in 
animal expe;iments as well as clinical cases, the pressure "^easnijents 
added significantly to the operative time and also gave unexpected con¬ 
flicting results which led to efforts to explain them. On one occasion, 
when by palpation, the volume of the residual jet seemed to be small, tlie 
to ateW pressure, as recorded, was found to be unexpectedly InB^ 
We therrfore set up a simple experiment measurinff the pressures m n 

lid Sd contataer into uliich a circular jet of water was flowmK at a 
fluid-tiiiea nnnroximately 120 mm. of mercury. Using a 

SrnSe to conteol the position accurately, great vat-iation in pres- 
sure readings was found depending on the relationship of needle t p 

0 thl tond also on the relationship of the bevel to the ,et (F.g, 6). 
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The pressures varied from a maximum of near 100 mm. of mercury to a 
negative reading of approximately minus 4 mm. of mercury. This wide 
variation, which was brought about by only one of the many variables, 
i.e., rotation of the needle bevel, caused us to doubt the validity of such 
pressure readings until other factors are better controlled. In 3 patients 
it was estimated that approximately 80 per cent of the regurgitant jet 
had been obliterated and 75 per cent in a foui'th, even though simple, 
uncompressed Ivalon was used. In the fifth patient approximately 85 
per cent coi'rection was attained using a smaller prosthesis containing 
a compressed insert. In two instances, the prosthesis definitely was not 
pulled sufficiently far into the posteromedial commissure, so that con¬ 
siderable leakage persisted in this area (Fig. 7). Definite evidence of 
stenosis has not developed in anj'^ case to date, although in one instance 
we are concerned about this possibility. Here a prosthesis was used in 
the face of a relativelj^ small orifice and somewhat questionable leaflet 
mobility after the cross-polar plication method failed when the internal 
suture pulled out. A mitral stenotic murmur is present, but as yet no 
objective or subjective evidence of stenosis has appeared. 

777. Hemorrhagic Diathesis: 

Fortunately, an outspoken picture of a true hemorrhagic state has not 
been encountered, as yet. One patient died postoperativelj’’ primarily 
from hemorrhage, although the site, most likely, was the ventricular 
wound which was unusually large due to technical difficulties in pulling 
the prosthesis through the wall. This patient had a congenital absence 
of the pericardium which, throughout the years, allowed her progressively 
enlarging heart to shift backward into the posterior gutter. In the ab¬ 
sence of the pericardial sac there was nothing which could be grasped 

IMPROPER PLACEMENT 
A 


B 

FIGURE 7: Prosthesis improperly placed heinp centered too far anteriorly, thus allow- 
inK persistent posterior leak. Shift of exit point of ati-ial tail, B to B', ^vould correct 
this difficulty. 
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safely in order to rotate the heart around into a position of adequate sur¬ 
gical accessibility. The bleeding, which was evident before closure, seemed 
to be very well controlled but sutures were not placed around the periphery 
of the Ivalon button, due to the proximity of the descending branch of 
the left coronary artery. It seems likely that motion postoperatively 
caused recurrence of the bleeding, and this impression was substantiated 
by the escape of fluid fi*om this tract when the ventricle was distended 
post-mortem. Platelet counts, clot reti'action, bleeding and clotting time 
determinations have not been notably altered in the postoperative period. 

IV. Hemolytic Reaction: 

The development of anemia with an increase in serum bilirubin, after 
the effects of bleeding related to surgery were passed, occurred in one 
patient to a moderate degree, thus requiring four 500 cc. blood transfu¬ 
sions during the first five days after operation. A second patient, who 
died postoperatively, developed definite evidence of hemolysis of consider¬ 
able degree along with an unexplainable hyperpnea up to 70 per minute 
immediately on awakening from the anesthetic and persisting for 48 
hours. Check-up examination on the transfused blood excluded a hemo¬ 
lytic transfusion reaction beyond reasonable doubt. The discovery at 
autopsy of pigment gall stones and splenomegaly in this 18 year old youth 
suggested a pre-existing hemolytic defect, although all pre- and pos op¬ 
erative studies failed to establish its nature. Three survivors up to 5 
months postoperatively have not become anemic. How important hemol¬ 
ysis may prove to be cannot be stated in view of our present knowledge. 

V. Thrombo-embolic Phenomena: _ 

To date, signs or symptoms suggesting thrombo-embolic complications 

have not been recognized. 


VI. Other Complications: 

No evidence of postoperative infection or of other significant comp na¬ 
tions has been encountered. 

Discussion 

The technical maneuvers involved in the method described 
byTaWnradvantage of the 

than n.ost oth. 

thesis described, which has adequate peripheral soft mold- 

centrally placed fragment of ““Pressed Iva o„ 

ability, appears to 'heater degree than is possible with 

literating mitral msu»cmn« the irregular, firm, cusp 

rs ; ‘.ow — 111 

lXalilenclr"but by no means excludes the possibility of such 
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complications. The frequency and seriousness of hemorrhagic and hemo- 
ljd;ic reactions cannot be estimated at the present time. Neither can the 
possibility of late stenosis be excluded. Because of these considerations, 
the indiscriminate and widespread application of this method is certainly 
not advisable until some of the above questions are answered by further 
observations and further passage of time. 


SUMMARY AND CONCLUSIONS ; 

J 

1. A method for correcting mitral insufficiency using a transvalvular 
poljwinyl formalinized (Ivalon) sponge has been described. 

2. Experience with placement of Ivalon in the region of the mitral 

valve in experimental animals and in a few patients indicates that the in- ! 

cidence of serious complications is low. This may well be due to the in- j 

growth of vascular fibrous tissue and surface “endothelialization.” The 
characteristics of the implanted Ivalon become somewhat similar to living 
tissue. 

3. The technique, as described, appears to be well tolerated and the 
degree of correction of the insufficiency can be controlled within reason 
after the prosthesis has been placed within the heart. 

4. Experience with the method is so limited that the operative mortality 
rate, the incidence of complications and the results cannot be estimated at 
the present time. 

5. The early results seem to be favorable enough to justify further 
limited clinical application but widespread clinical use is inadvisable. 

RESUMEN Y CONCLUSIONES 

1. Se describe un metodo para corregir la insuficiencia mitral usando I 

uha esphnja transvalvular de polivinilo formalizado (Ivalon). j 

2. La experiencia con la colocacion del Ivalon en la region de la valvula j 

mitral en los aiiimales de experiencia en algunos enfermos indica que la ! 

incidencia de complicaciones serias, es baja. Esto bien puede deberse a 

la penetracidn de tejido vascular fibroso neofoi-mado y en la creacion de 
una superficie de “endoepitelizacion.” 

Las caracteristicas del Ivalon implantado se hacen algo similares al j 

tejido vivo. j 

3. La tecnica como de describe, parece conducir a una buena tolerancia : 

y el grado de coreccion de la insuficiencia puede controlarse razonable- I 

mente despues de que protesis se ha colocado en el interior del corazon. I 

4. La experiencia en el metodo es tan limitada que la mortalidad opera- ' 

toria, la incidencia de las complicaciones y los resultados no pueden esti- ! 

marse aun al presente. 

5. Los resultados tempranos parecen suficientemente favorables para 
justificar su empleo ulterior en aplicacidn clinica limitada pero el uso 
extenso clinicamente no es aconsejable. 
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RESUME 


1. L’auteur decrit un precede pour corriger I’insuffisance mitrale, en 
utilisant une eponge transvalvulaire en polyvinjde formolee (Ivalon), 

2. L’experience avec la mise en place de I’eponge d’lvalon dans la region 
de la valvule mitrale chez les animaux et chez un petit nonibre de malades 
montre que la frequence des complications graves est faible. Ceci pourrait 
bien etre du a I’accroissement de tissu vasculaire fibreux et a une “endo- 
thelialisation” de surface. Les caracteres de I’lvalon greffe deviennent en 
quelque sorte semblables a ceux du tissu vivant. 

3. La technique, selon la description qui en a ete donnee, senible etre 
bien toleree, et le degre de la correction de I’insuffisance pent etre controlo 
rationellement apres que la prothese a ete placee dans le coeui. 

4. L’experience de cette methode est encore si limitee que le taux de 
mortalite operatoire, la frequence des complications, et les resultats ne 
peuvent etre estimes pour le moment. 

5. Les resultats precoces semblent etre suffisamment favorables pour 
justifier des essais cliniques ulterieurs limites, mais I’emploi etenclu en 
pathologie medicale ne doit pas encore etre conseille. 


ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNG 

1 Es wurde eine Methode beschrieben zur Korrektur 

ienz unter Verwendung eines mit Formalin (Ivalon) behandelten trans- 

Ivularen Polyvinylschwammes. _ ripp 

2 Erfahrungen mit der Unterbringung von Ivalon in der Gegend de 
ilafwappe“rversuchstieren und bei einigen wenigen f 

bt, dass das Auftreten von ernsthaften 

sehr wohl die Folge sein des Bmwachsens yon 

iwebe und einer oberflachlichen taerg^isserGr^d^enen 

n des implantierten Ivalons warden bis us einem gewissen ur. 

lebenden Gewebes ahnlich. wny 

swis'^sen Grlde\eherscht werden, nachdem die Prothese im Herzen an 

HlSScSTie"g" 

31 Augenblick noch nicht abgeschatzt begrenz- 

KaLtn"“'Sist:'rwSd:fg ZU rechtfertig;n, iedocb ist ali- 
■emeine Benutzung nicht ratsam. 

. H va,vc, o, 

' . ..Experimental lofo 

""Svi Unde? Direct Visian," Arch. Snrg.. G1.903, 19.0. 
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The Occurrence of Arrhythmias in 
Acute Myocardial Infarctions 

C. CLIFFORD JOHNSON, M.D. and PAUL F. MINER, M.D., F.C.C.P. 

Boise, Idaho 


Introduction 


Numerous statistical studies have been made on arrhythmias occurring 
in persons with acute myocardial infarctions. Most investigations have 
been made and reported from teaching hospitals in large medical centers. 
For this reason such studies have usually been carried out on patients of 
a similar social and economic status, not necessarily a true cross section 
of the general population. We believe it worthwhile to undertake a similar 
type of study of all patients treated for acute myocardial infarctions who 
were seen in two community general hospitals during a five year period 
(1950-1954). Thus our report attempts to evaluate such studies made on 
a group representative of all economic and social spheies. 


Method of Study 

Only those with clinical evidence of acute myocardial infarction such 
IS pain, fever, leukocytosis, and ehvated sedimentation rate were included 
in this study. AH of them had definite electrocardiographic evidence of 
“curinfarctions. A total of 187 patients was selected as fulfilling these 
n'iteria. They were studied from a standpoint of occurrence as arihyth- 
mias in relation to location of the infarction, hypertension, sex, ap’ 

_foU+xr .mfi nthpr complicating factors, such as cardiac failure and shock. 


Fundings 

Inciience, Age, and Sex: The percentage 

uyocardial the older age groups. 

There was an increased incidence 01 a y 

\mong the group of patients wi an^ 

;ent) over 60 years of age ^ ^ 60 years of age 

;ases of infarctions there ® go years of age. There was 

ind 76 (40.6 per cent) of 187 ^ut also an increased mor- 

mt only an increased incidence 2 g anterior infarc- 

;ality in the older age groups. Twe J 2b posterior 

:ion were in patients over 70 years of age ^nd lU oi i 
infarctions were in those over 70 years old (Table I). 

_I Cf AlnVionsus Hospital. 
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From the total number of cases studied, there were 89 (47.3 per cent) 
with an anterior and 98 (52.7 per cent) with a posterior infarction. Al¬ 
though the total incidence of anterior and posterior infarctions was nearly 
the same, the sex incidence was considerable different. Men constituted 
75.9 per cent of all cases studied and women 24.1 per cent. The men had 
an incidence of 63 (70.5 per cent) of the 89 cases of anterior infarction 
while the women had 26 (29.5 per cent). Of those with posterior infarc¬ 
tion 79 (80.6 per cent) were in men and 19 (19.4 per cent) were in women. 
This would suggest that a proportionately higher incidence of posterior 
infarction occurred in men. In this series 81 per cent of the arrhji;hmias 
occurred in men and 19 per cent in women. This is nearly the same pro¬ 
portion as infai’ction occurred in the two sexes, indicating that the arrhyth¬ 
mias appeared with similar frequency in both sexes. Master- reported 
that arrhythmias were more prone to develop in women than in men while 
Mintz and Katz^ stated that the incidence was about the same in both 
sexes. In our series of arrhythmias there was an incidence of 10 cases 
(10.6 per cent) with anterior infai'ction and 21 (22.4 per cent) with 
posterior infarction (Table I, II and III). 

Types of Arrhythmias: The most common tj^pe of arrhythmias was 
auricular fibrillation. It occurred in 16 (8.7 per cent) of a total of 187 
patients. There was an incidence of 8 (9.1 per cent) of 89 with anterior 
infarction and 8 (8.2 per cent) of 98 with posterior infarction. 


AGE DISTRIBUTION OF ALL 

TABLE I 

CASES WITH MYOCARDIAL INFARCTION 

Age in Years 

Number of Cases 

31-40 

4 

41-50 

18 

61-00 

54 

61-70 

61 

71-80 

43 

81-90 

7 

TOTAL 

187 


AGE DISTRIBUTION 

OF CASES WITH ARRHYTHMIAS 

Age in Years 

Number of Cases 

41-50 

3 

61-60 

4 

61-70 

12 

71-SO 

10 

81-88 

2 

TOTAL 

31 
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Atrioventl’icular block was noted in 11 (5.9 per cent). Of these, only 
one occurred with anterior infarction. This case was associated with a 
first degree block. Ten (10.1 per cent) of 98 patients with posterior in¬ 
farction had heart block, in seven of whom it was complete. Because the 
right coronary artery supplies the atrioventricular node in 92 per cent 
of patients,*^ nearly all cases of atrioventricular block are associated with 
posterior artery occlusions. 

Ventricular tachycardia was recorded in only one instance and this was 
a patient with posterior infarction. He also developed a nodal tachycardia 
during his stay in the hospital. 

One case of auricular flutter was noted. In various series in the litera¬ 
ture the incidence of flutter has been reported from 1 per cent to 4.3 per 
cent. Master^ reported 1 per cent in 300 cases and Mintz and Katz' found 
4.3 per cent in 524 patients with acute myocardial infarctions. 

There was no case of auricular tachycardia identified in our series, how¬ 
ever, there were two with nodal rhythms. These types of arrhythmias 
have been reported to be uncommonly associated with acute myocaidial 
infarctions. Bellet® stated that supraventricular tachycardia was seen in 
only 5 of 1,247 cases of myocardial infarctions. In a series of 872 patients 
reviewed by Askey" only eight had supraventricular tachycardia. 

Complicatmg Factors: Hypertension (blood pressure over 160/90) was 
found in 56 (29.9 per cent) of the patients. Of these there was an in¬ 
cidence of 31.9 per cent with an anterior infarction and 29 per cent with 
posterior infarction. Another complicating factor, appearing with almost 
equal frequency in both anterior and posterior infarction, was shock, with 
a\otal incidence of 14.5 per cent. There was 13.5 per cent m •'‘"‘enoi 
infarction and 16.6 per cent in posterior infarction. Heart failui e occui 
to 29 16 6^^^^^^^ Of those with heart failure 18 (20.2 per cent) were 

In the group with anterior infarction and 11 (11.2 per cent) in the posterior 

infarctions cases (Table IV). nniiptits 

Mortality: The over-all mortality was 23.5 per cent i y 

The mortality of those with arrhythmias was 29 per cent (9 of 31 cases) 
“he rate to those without arrhythmias was 
cases). The rate in all f 

Z cent among the women. 

fer-2e"ntri1.6;^^^^ 


TABLE II 

PERCENTAGE OF PATIENTS WITH ANTERIOR AND POSTERIOR 
MYOCARDIAL INFARCTION __ 


Anterior 


Males 

Females 


Posterior 

806 
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tially the same in women with eithei* anterior or posterior infarctions— 
34,5 per cent to 31.5 per cent. Patients having heart failure and myo¬ 
cardial infarction had a higher mortality (49 per cent). In those in whom 
shock occurred, mortality was 52 per cent, and in those with auricular 
fibrillation it was 31 per cent. Two of the seven with complete heart 
block died (Table V). 

Discussion 

Arrhythmias in acute myocardial infax'ction are known to increase the 
mortality. Rosenbaum and Levine® found the mortality to be increased 
from 27 per cent for those without arrhythmias to 42 per cent for those 
with arrhythmias. Our mortality for 31 with arrhythmias was 29 per 
cent compared to 22.4 per cent in cases without arrhythmias. These find¬ 
ings seem to be in agreement with others.-- Hence it would appear that 
the prompt and accurate diagnosis and treatment of arrhythmias in myo¬ 
cardial infarction might be life-saving. 

Auricular fibrillation was the most common arrhythmia in our series. 
This type had a mortality rate of 31 per cent which was greater than our 
over-all mortality of 23.5 per cent. Rosenbaum and Levine® thought the 
occurrence of auricular fibrillation after myocardial infarction did not 
appreciably alter the prognosis. Any increase in mortality has been 
ascribed to heart failure or shock rather than to the arrhji;hmia. How¬ 
ever, Askey” felt the prognosis was worse if the arrhythmia persisted. 
Also he stated that the longer the fibrillation persisted, the greater became 
the hazard of embolism. Billings'® found that the presence of auricular 
fibrillation at the time of the acute attack increased the mortality during 
the first 30 da 3 ^s. 

A high incidence of auricular fibrillation has been reported to be asso¬ 
ciated with lateral wall infarction bj^ Wood, Wolferth and Bellet.'® Cush¬ 
ing'' found a high incidence in solitary atrial infarctions. He observed 
abnoi-malities of the auricular mechanism of the electrocardiogram in 74 
per cent of the cases of atinal infarction. Others'- ®-'® noted no correlation 
between auricular fibrillation and the location of the infarct. In our series 


TABLE III 

PERCENTAGE OP VARIOUS ARRHYTHMIAS OCCURRING IN 
ANTERIOR AND POSTERIOR INF.4RCTI0N 



Anterior 

Posterior 

Total 

Arrhythniias—Excluding 
cxtrasystoles and B.B.B. 

10.6 

22.-1 

16.5 

.Auricular Fibrillation 

9.1 

8.2 

8.7 

Atrioventricular Block 

1.1 

10.1 

5.9 

Ventricular Tachycardia 

0 

1.0 

0.5 

Nodal Tachycardia 

0 

2.0 

—. _ ___ 

Auricular Flutter 

0 

1.0 

0.54 
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there was an equal number of patients with anterior and posterior infarc¬ 
tions who were found to have auricular fibrillation. 

Heart block is another type of arrhythmia commonly associated with 
myocardial infarctions. Goldman^’’ stated that it is generally agreed that 
complete heart block following myocardial infarction is practically always 
associated with posterior infarction. Fifty-nine of 60 cases of heart block- 
reported by Master^® had posterior infarctions. All of our cases of com¬ 
plete heart block were associated with posterior infarctions. As previous¬ 
ly noted, the one case occurring with anterior infarction had first degree 
block. Gross^ pointed out that the blood supply to the auriculoventricular 
node is usually from the right coronary artery and this is the likely reason 
of heart block being associated with posterior infarction. Master’'' stated 
that the atrioventricular node is very sensitive to ischemia, so any cause 


of anoxia can produce heart block. 

Mortality is distinctly higher when heart block occurs. Mintz and Katz' 
reported 100 per cent, but Belief found recoveries were not so rare. In 
our series two of seven cases with complete heart block, one of fii st degi cc 
block, and the one with sino-auricular block died. Rosenbaum and Levine" 
reported that once heart block develops in association with acute myo¬ 
cardial infarction, and the patient survives, complete recovery from the 
block or a lesser degree of block tends to be the ultimate outcome. Gray- 
biel and White’" found 10 per cent of patients with complete heart block 
had had myocardial infarctions. 

In our series other types of arrhythmias were uncommon. On y one case 
of auricular flutter and one of ventricular tachycardia were noted. How 
ever these types could have occurred more commonly than we diagnosed 
This’might have been true in terminal states where rapid cardiac iates wo 
noted either in the physicians’ or nurses’ notes but were not fuithei 




table IV 

percentage of complicatio ns of myocardial infarction 

_^ 1 ^ 


Hypertension 

Shock_ 

Heart Failure 


31.9 

13 ^ 

2 ^ 


29.0 

isis 

1^2 


29.9 

1L5 

Ts.s 
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rhythmic centers; however, the incidence is extremely small. Digitalis has 
been known to precipitate ventricular tachjmai’dia as have other sub- 
stances.*®'-® Only two of Cooke and ^^Tiite’s 22 patients with ventricular 
tachycardia suiwived longer than two j’-eai's after the attack. 

Ambrust and Levine®® reviewed 107 cases of ventricular tachjxardia and 
found that 79 (74 per cent) had coronary heart disease. Forty-four of the 
79 had myocai'dial infarctions. The duration of the attacks may be a few 
seconds to dai’^s—one having been reported to have lasted 71 days.®® Sixty- 
four of the 79 cases reported by Ambrust and Levine w^ere dead within 
one month. 

Supraventricular tachycardias are much more frequentlj'^ associated with 
non-organic heart disease.’® Master,® however, reported five supraventric¬ 
ular tachycardia out of 300 cases of myocardial infarctions. Only one of 
the 300 had ventricular tachycardia. Mintz and Katz’ reported an incidence 
of 3.2 per cent of supraventricular tachycardias in their patients with myo¬ 
cardial infarctions w^hile 5.3 per cent had ventricular tachycardias. Supra¬ 
ventricular tachycardias are usually not serious except in the presence of 
myocardial infarction and then thej’^ may be fatal unless quickly stopped. 
Sinus tachycardias rarely exceed a rate of 140 but the persistence of such 
a rapid rate wdth myocardial infarctions carries a poor prognosis. Billings 
et al.’® noted that mortality in myocardial infarction w'as much higher in 
those with pulse rate over 100. 

AiThythmias were more common in those wdth posterior infarctions in 
our series. The incidence w'as 22.4 per cent compared to 10.6 per cent in 
anterior infarctions. Mortalitj’’ w'as higher in those occunnng with anterior 
infarctions w'hich may have been due to the fact that the percentage wdth 
heart failure w'as twice as high in anterior as in posterior infarction. Mor¬ 
tality in those with heart failure w'as 55 per cent with anterior infarctions 
and 45 per cent with those with posteiior lesions. 


TABLE V 

PERCENTAGE OF MORTALITY FROM ANTERIOR AND POSTERIOR 
INFARCTION AND COMPARISON WITH ASSOCIATED 
COMPLICATING FACTORS AND SEX RELATIONSHIP 


Anterior 

Posterior 

Total 

Deaths— 

with Heart Failure 

55.0 

45.5 

49.0 

Deaths— 
with Shock 

58.0 

53.0 

52.0 

Deaths— 

with Auricular Fibrillation 

12.5 

50.0 

31.0 

Deaths— 
with Heart Block 

100.0 

30.0 

36.5 

Deaths—Males 

26.8 

15.6 

20.3 

Deaths—Females 

34.5 

31..5 

00.3 

Mortality of all Ca.«:es 

29.2 

18.3 

23^5 
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The exact mechanisms of an*hythmias remain unknown. However, the 
two factors principally involved in auricular fibrillation are increased para¬ 
sympathetic stimulation of the vagus and anoxia of the myocardium. Of 
these factors anoxia Would seem the more important in myocardial infarc¬ 
tions. Schlichter^i observed the development of auricular fibrillation in a 
case of anemia and its disappearance after blood transfusion. Accoi'ding 
to Luisada-- the most common cause of infarction is slow, gradual occlu¬ 
sion of an arteriosclerotic vessel by the concentric proliferation of the in- 
tima. Anoxia of the myocardium is the result. The common association of 
atrial infarction” with supraventricular arrhjd;hmias would only serve to 
support the theory that anoxia is a likely etiologic factor. Since arrhythmias 
usually do not begin until several hours after infarction, Harris-’’ believed 
that possible sympatho-adrenal substances liberated during necrosis of the 
muscle act as excitatory factors on the vagus to produce auricular fibrilla- 


The treatment of these arrhythmias has been well covered in the litera¬ 
ture. The cases studied were attended by various staff members of the 
two hospitals in which our study was made. Hence no attempt is made to 

evaluate the treatment in this study. .... .• i. ifv, nf>nfn 

We feel that the dangers of the use of digitalis in patients with acute 

myocardial infarctions have been overemphasized. We agree with Askey- 
that quinidine should be given with digitalis, especially when 
beats appear The fear of the production of ventricular tachycaidia has 
SerrS many physicians from using digitalis in acute infarc .ons rvhen 
compTca ”d by heart failure or auricular fibrillation. G Ison and Schemm- ' 
administered digitalis to patients with heart failure 

rardia and found that the tachycardia disappeared and the heait failui 
"troul The authors believe that both digits is and gumKlme are 
rvnnfvpiridicated in the presence of complete heait block. 


SUMMARY 

1 Av..bvthmias excluding extrasystoles and bundle branch block, were 
1. Aiihytnmias, excium g mc-gci of acute myocardial 

found to be present in 16,5 per ty gLeral hospitals. 

infarctions reviewed m "uLtions was 23.5 per 

centa™d\:a;"hih«ns^ 

SeTS of;;^^hrrrX. without arrhythmias 
was 22.4 per cent. tvnes of arrhythmias to 


sex, age, VIX -- 

failure and shock, has been discussed. 
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2. La mortalidad global de los infartos agudos del miocardio fue 23.5 
por ciento y fue mas alta entre los que tenian otros factores complicantes 
tales como insuficiencia cardiaca o schock. La mortalidad entre los en- 
fermos con arritmias fue 29.2 por ciento (nueve entre 21) en tanto que 
la mortalidad en enfermos sin arritmias fue de 22.4 por ciento. 

3. Se ha discutido la relacion de la incidencia de varies tipos de arrit¬ 
mias al sexo, edad, sitio del infarto y otros factores complicantes tales 
como insuficiencia cardiaca y schock. 

RESUME 

1. Mis a part les extrasystoles et le bloc de branches, I’auteur a con¬ 
state des arythmies dans 16,5% des cas (31 sur 187) d’infarctus aigus du 
myocarde, recueillis dans deux hopitaux generaux publics. 

2. La mortalite moyenne des infarctus aigus du myocarde a ete de 23,5% 
et se montra plus elevee chez les malades atteints de complications, telles 
qu’insuffisance cardiaque ou shock. La mortalite des malades atteints 
d’arythmies fut de 29,2% tandis que la mortalite des malades sans aryth¬ 
mies f ut de 22,4 %. 

3. L’auteur a discute les rapports entre les diffei’ents types d’arythmies 
et le sexe, I’age, le siege de I’infarctus et les autres facteurs de complica¬ 
tions, tels que I’insuffisance cardiaque et le shock. 

ZUSAMMENFASSUNG 

1. Arrhythmien ausser Extrasystolen und Herzblock warden vorge- 
funden in 16,5% (31 von 187 Fallen) von akutem Myocard-Infarkt, die 
in einer Untersuchungsreihe aus 2 stadtischen allgemeinen Kranken- 
hausern einer Durchsicht unterzogen wurden. 

2. Die Gesamtsterblichkeit des akuten Mjmcard-Infarktes betrug 23,5% 
und lag hoher bei solchen mit anderen komplizierenden Faktoren wie 
Herzinsuffizienz oder Schock. Die Sterblichkeit der Patienten mit Arrhy¬ 
thmic betrug 29,2% (§ von 31) wahrend die Mortalitat bei Patienten 
ohne Arrhythmic bei 22,4% lag. 

3. Besprechung der Beziehungen des Vorkommens verschiedener Typen 
von Arrhythmien zu Geschlecht, Alter, Lage eds Infarktes und anderen 
komplizierenden Faktoren so wie Herzinsuffizienzbund Schock. 
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CURRENT THERAPY 


The Editoi'ial Board invites your comment. 


Rest in Myocardial Infarction* 


It is generally agreed that rest is a mandatory adjunct in the treatment 
of acute myocardial infarction. Any injured body tissue is known to 
heal more rapidly if the part is kept at rest, and since the injured myo¬ 
cardium must obviously continue to work while it is healing, it seems 
only rational to keep the work load as light as possible by the avoidance 
of any activity which would call for an increased cardiac output. There 
are a few physicians who treat patients with acute infarctions on an 
ambulatory basis; however, we feel that this procedure definitely entails 
an increased risk to the patient, to say nothing of the increased risk to 
the doctor if the patient’s family is at all inclined toward malpractice 
suits. The main points of contention in regard to rest in this disease 
involve the questions, where, how, and how long. 

It is our policy to hospitalize all cases of established or “impending” 
myocardial infarction for a period at least long enough to permit thor¬ 
ough evaluation. Hospitalization facilitates closer observation of the pa¬ 
tient which renders easier the classification into “good risk” or “poor 
risk.” It is much easier to obtain the desired laboratory work including 
electrocardiograms in the hospital, adequate treatment is more readily 
obtained, and any complication is likely to be detected much earlier. 
Some physicians have advanced the argument that it is dangerous to 
move a patient with an acute infarct to a hospital, particularly if shock 
is present, but we maintain that the pi-esence of shock is an additional 
strong reason for getting the patient into the hospital as quickly as pos¬ 
sible. This statement is made on the assumption that adequate ambu¬ 
lance service is available, including attendants to carry the patient, and 
oxygen equipment. It is seldom, if evei*, necessary for the ambulance to 
rush to the hospital at full speed with siren screaming; most urban pa¬ 
tients live within a few miles of a hospital, and the few minutes saved 
by rushing do not compensate for the increased discomfort to the patient. 
In the case of the rural population, it is probably true that very long 
ambulance trips should be avoided even if the patient must be treated 
in the home. This is becoming less of a problem, however, as more 
hospitals are being constructed in the smaller communities. 

If a patient is established as a good risk case, he may be treated in 
the home after one or two weeks in the hospital, but if he is considered 
a bad risk or if any complication develops, he is kept in the hospital for 
four weeks or longer if necessary. We also keep all patients receiving 
anticoagulants in the hospital for the duration of such therapy. We have 
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found that the desired decree of ic 
uniformly enforced in the hospita]- on ohp readily and more 

to see a patient with an aS ink f 

ho„e at u„e Je 

coronary occlusion are kept at bed rest from 
thiee to six weeks depending upon the severity of the case The ores 
ence of the factors enumerated by Russek^ and others Xch ^use the' 
patient to be classified as a bad risk will generally keep him in bed longer 
0 the other hand, the good risk patient is often allowed to use a bedside 
coipmode for bowel movements provided he is assisted, and he remains 
in bed a shorter length of time. During the first two weeks after onset 
we are more conservative in regard to rest even when dealing with the 
ofthis period is regarded as a crucial one in the course 
of this disease. We agree with White= that undue activity increases the 
incidence of ventricular rupture during the first two weeks, and while 
a certain number of patients will expire in this period regardless of the 
treatment employed, it is better for them to die in bed than on the floor. 

Since Levine's^ advocacy of the “chair treatment” for myocardial in- 
faiction, there has been considerable discussion concerning this type of 
rest. We feel that the argument of bed rest versus chair rest is more 
apparent than real: there is little difference between our patient with 
the head of his bed elevated and the foot lowered and the patient sitting 
in a chair. We do not favor the chair rest because of the increased de¬ 
mands upon hospital personnel that lifting the patient in and out of bed 
entails; also, if a patient thinks he is well enough to sit in a chair, he 
may tend to think he is well enough to u'alk about or to do other things 
that he should not be doing. It should be noted that in most instances 
hospital bed rest is far from the “absolute bed rest” that is commonly 
ordered; most patients will move about in bed considerably; in fact, if 
they do not do so of their own accord, they should be encouraged to at 
least exercise their arms and legs to some extent. This of course does 
not apply to patients in shock or to those with extreme chest pain. In 
regard to the latter, we doubt that others would get these patients up 
in a chair, either. 


It has been claimed that extended bed rest is harmful because it favors 
the development of thromboembolic phenomena. Our experience lends no 
support to this thesis; rather, it tends to disprove it. In our series' of 
386 cases of acute myocardial infarction treated with relatively strict 
bed rest, and without anticoagulants, thromboembolic phenomena occurred 
in eight (2 per cent). Thrombophlebitis and phlebothrombosis have been 
extremely rare in our acute coronary patients, whether they received 
anticoagulants or not. 

Diet has a bearing upon the ratio of cai’diac rest to cardiac w’ork, and 
this aspect of diet seems appropriate for inclusion in this discussion, even 
though the broader subject of diet in coronary disease is beyond the scope 
of this paper. It is w^ell known that during the digestive process the sup¬ 
ply of blood to the organs of digestion is increased to a considerable ex- 
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tent, hence, it is logical to restrict the diet both as to quantity and quality. 
The diet should be of the low calorie, low residue variety and a liquid 
diet may be advisable if the patient is critically ill. One objective should 
be to avoid straining at stool, since the exertion required by the latter 
may lead to serious consequences. Since patients at rest seem to have an 
inordinate amount of difficulty with gaseous distention of the gastro¬ 
intestinal tract which in turn interferes with rest, foods which are prone 
to generate gas should be avoided. During the convalescent stage when 
the patient is serai-ambulant a light diet is preferred, and it is considered 
advisable for the patient to rest for at least a half hour after each meal 
in order to avoid the extra demands upon the heai’t resulting from diges¬ 
tion and exercise simultaneously. 

Narcotics and sedatives may be necessary to secure adequate rest in 
an individual with pain, dyspnea, or extreme apprehension, but we feel 
that they are often prescribed far too freely; they ai*e even prescribed 
routinely by some phj''sicians. While we believe that rest is necessary, 
we see no reason to give nai'cotics to the patient who has become rela¬ 
tively asymptomatic merely to depress his activity to a rigor mortis 
level. In fact, as we have alreadj" inferx'ed, such a procedure is probably 
harmful as it could lead to a higher incidence of thromboembolism. We 
have found the so-called tranquilizers to be of some value in helping the 
patient secure proper rest, but here again a word of caution is necessary: 
when prescribed they should be given under close supervision, particu- 
lai'ly during the initiation of therapy when the patient’s reaction to them 
; is unknown. Some of the tranquilizers may have leather marked hypo- 

I tensive effects in certain patients; we have observed two patients with 

! acute infarcts who suffered a sudden di'op in blood pressure and went 

! into refractory shock subsequent to the initial dose of the drug, 

j JAMES J. CONN, M.D., F.C.C.P. and R. W. KISSANE, M.D., F.C.C.P. 

I Columbus, Ohio 
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THE ELECTROCARDIOGRAM OF THE MONTH 



The authors would be pleased to receive comment and controvcrsn 
from readers in relation to explanations offered. 

This electrocardiogram was obtained from a 58 year old white woman three 
lays following an attack of severe pain in the chest. The pain did not radiate 
0 the arms or any other characteristic area. There was no fever, no leiicocytosis, 
ind no increase in the sedimentation rate. She is not hypertensive and she does 
lot have diabetes. The pain did not recur so that thei;e was no opportunity to 
study an electi’ocardiogram made during pain at this time. Employing a po j - 
-hannel apparatus electrocardiograms were recorded before and during carotid 
sinus stimulation. This was repeated with a second set of precordial leads made 
one interspace higher on the chest. 

Interpretation 

The original record A is not dissimilar to many normal electrocardiograms, 
ev^'n though T3 is higher than T1 in the presence of slight left axis deviation. 
IftvL hfd been recSrded it would have shown an inverted T wave, but this 
finding meanfno more than the fact that Till is greater, than TI and is also 

were lepeated at a n g wave in V4 titself a suspicious finding). 

inv_ersion of a Pi'evwusly low T « P electrocardiogram 


stimulation. In normal hearts a s™i ar 5 , 

10 change in the T waves ischemia than is the record A alone, 

recorded here is certainly more S lowering of the T wave in 

the same time t should be obseiwed th^ ^ ^ 

the left precordiaUeads ust warn against mistaking changes 
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Case Report Section 

Xanthogranuloma as a Coin Lesion of the Lung" 

JOSE A. ALEGEE, M.D. and JOHN DENST, M.D., F.C.C.P. 

Denver, Colorado 


Isolated pulmonary xanthomatous nodules which present as coin lesions 
are uncommon. The gross resemblance of the lesion to a neoplasm and the 
peculiar microscopic characteristics, especially as seen in frozen sections, 
may lead to diagnostic errors. The following two cases are similar to those 
classified as xanthomas and reported by Scott, Morrow, and Payne ^ in 
1948 and by Ford, Thompson, and Blades- in 1950. The lesion appears 
to be identical with the xanthogranulomas in the retroperitoneal region as 
described by Oberling ® in 1935. 


Case 1: (11087) A 10-year-old white boy was admitted to the National Jewish Hospital 
at Denver because an asymptomatic round mass was found in the upper lobe of the 
right lung by x-ray film six months before (Fig. 1). He was treated with streptomycin 
and para-aminosalicylic acid on the assumption that it was a solid tuberculous focus. 
Physical examination was negative. The x-ray picture remained unchanged, and the 
tuberculin, histoplasmin, and coccidioidin skin tests were negative. Laboratory pro¬ 
cedures were negative; blood lipid studies were not done. At thoracotomy, a discrete 
nodule was shelled from the upper lobe of the right lung. As frozen sections showed 
a highly cellular lesion, this lobe was then resected. Recovery was uneventful. 

The specimen consisted of a soft resilient pale yellow unencapsulated nodule which 
measured 2.5 x 3 cm. The right upper lobe appeared to be nomal except for a cavity 
in the apical segment from which the lesion had been enucleated. Microscopically, the 
mass consisted of sheets of spindle-shaped and oval cells in fascicular arrangement 
with small blood vessels interspersed (Figs. 2 and 3). The nuclei were relatively large 
and vesicular with one or two nucleoli. Some nuclei were hyperchromatic. The cyto¬ 
plasm was pale with faint minute vacuoles. Some sjmcytial-like groups of larger cells 
were scattered throughout, but typical reticulated xanthoma cells and giant cells were 
not observed. Occasional eosinophils and lymphocji;es were present. Scharlach R. fat 
stain unexpectedly revealed large amounts of lipoid within the great majority of both 
the spindle and oval cells. Reticulum fibers outlined the many small blood vessels, and, 
in some fields, coarse parallel fibers were present among the cells containing lipid. The 
elastic fiber Van Gieson stain failed to reveal mature collagen or elastic tissue. The 
Weil and Bodian stains showed no nerve fibers. The margin of the lesion in the 
separately resected right upper lobe consisted of a fairly discrete zone of granulation 
tissue with many foam cells, neutrophils, plasma cells, nodules of lymphocytes, and 
relatively little collagen. The mucosa of an apical segmental bronchial branch was 
involved in the reaction. 

Case 2: (S936G) A 17-yoar-old white boy entered Colorado General Hospital for re¬ 
section of a round lesion in the right lower lung field just above the diaphragm, which 
was found in a routine radiograph. Physical examination and routine laboratory 
studies revealed no abnormality. Blood lipid levels were not obtained. At thoracotomy, 
a sharply circumscribed spherical nodule, unrelated to bronchi, was shelled from the 
lower lobe of the right lung. His postoperative course was uneventful. 

The specimen consisted of a gray-yellow, homogeneous, soft, slightlv bosselated 
spherical nodule measuring 1.8 cm. in diameter. Microscopically, it was composed of 
impact fasciculated spindle-shaped or oval cells with finely vacuolated cytoplasm. 
The nuclei were plump, pale or darker, with fine evenly di.stributed chromatin. 
Lymphocytes, plasma cells, and larger histiocytes were scattered throughout. Typical 
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large xanthoma cells were numei-ous in several fields (Fig. 4). The reticulum stain 
outlined many small blood vessels throughout the lesion, but fibers between cells were 
rare. Mature collagen was pi-esent only in occasional patchy peripheral foci. 


Dismission 

These discrete soft pale yellow nodules were composed predominantly of 
spindle-shaped cells which resembled fibroblasts. For this reason the 
diagnosis of a fibroblastic tumor was suggested. However, stains for 
connective tissue revealed only rare foci of collagen. One of the lesions con¬ 
tained intercellular reticulum; reticulum fibers were generally confined 
to walls of the many small blood vessels. It is of interest that a significant 
component of collagen was absent in the lesion of a previously reported 
case. 2 The abundance of lipoid material was recognized only with the use 
of the stain for fat. The phagocytic character of the cells might have been 
suspected from the fine foamy cytoplasmic vacuolation of most of the cells. 
Typical xanthoma cells were present in a few fields m Case 2; 
were absent. Leukocytes were present in varying numbers. The pulmonar 
framework was destroyed; the mucosa of a bronchial branch was partl.i 
replaced with granulation tissue. 

identical with that described by Oberliag' 

The relationship of ^“"b who sS fton, 

SeTs"otrd the occurrence of xanthogranulonras in the nrediasti- 
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num and mesentery as well as in the lung and retroperitoneal region. Al¬ 
though the term xanthogranuloma does not emphasize the pseudoneoplas¬ 
tic quality of the process, we prefer it to others which have been used. The 
term xanthoma indicates a uniform proliferation of characteristic foam 
cells. Fibroxanthoma or xanthofibroma seem to be less appropriate terms 
as they imply a neoplastic origin, and collagen libers also are sparse in 
the nodules. 

Oberling stated that xanthogranulomas are frankly inflammatory, con¬ 
sisting of more or less extensive infiltrations of macrophages, lymphocjd:es 



Fipttre L' (Case I) ; Bumik's of spindle-shaped cells, H. & E. XlOO.—Fif/iirc 3 (Case 1) : 
The foamy chaiacter of the cytoplasm of the elonpated cells is shown. H. t E. x400. 


i 












P0W£ 



430 


ALEGRE AND DENST 


April. :!>.1S 


and plasma cells, areas of sclerosis, and invariably foam cells containing 
neutral fat and cholesterol. One of his three cases exhibited a pseuclosar- 
comatous pattern. He related the disease to that of Hand-Schuller-Qu-is- 
tian and noted that such isolated granulomas had been described in bones, 
lymph nodes, the stomach, and elsewhere. He considered them to be dis¬ 
tinctly different from the xanthomas of skin, tendon sheath, and join . 
which were associated with jaundice, diabetes, or generalized disturbance.s 

were both significant factors in pathogenesis. In his cases 
to a specific infective agent was noted. 

More reeently. Umikev • added 

inflammatory “tumors to the i eia ^ Childress and Adie’s'^ 

Ford et al,» Csermely’s^ 

plasma cell tumor m Leroscopic appearance 

these lesions were a they simulated Kanthoma, fibre 

or history. If one cell „i “asma cell tumor. These 

xanthoma, “ anthomatous*^ lesions of the pleura de¬ 
nodules were similar to ,, ‘ that the lesions we have 

scribed by Brown and t„, of the postinflammato^ 

called xanthogranulomas aie the sa™^ the 
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more specific descriptive diagnosis of xanthogranuloma appears to have 
merit, at least in certain cases. 

The sclerosing hemangiomas of the lung reported by Liebow and Hub- 
bell also showed xanthomatous elements. These vascular lesions, re¬ 
garded as analogous to those of the skin, exhibited hemorrhages, papillary 
infoldings, and obliteration of air spaces wdth atypical proliferation of 
lining cells. The authors concluded that the relationship to the so-called 
xanthomas or postinflammatory “tumors” must be considered tentative. 

Two cases of a peculiar xanthomatous nodule of the lung have been re¬ 
ported because their superficial resemblance to a neoplasm offers a diag¬ 
nostic problem and because they probably will be observed more frequently 
with the increasing tendency to extirpate coin lesions. They are termed 
xanthogranulomas because of the basic granulomatous nature of the cellu¬ 
lar proliferation, the heavy lipoid content of the constituent cells, and the 
similarity to the lesion as seen in other locations. These two cases appear 
to be either variants or identical with the other seven cases in the literature 
which have been called postinflammatory “tumors” by Umiker and Iverson. 
The inflammatory origin seems to be common to all. Oberling believed 
local inflammation and a derangement of cholesterol metabolism were 
important. Association with a general disturbance of lipoid metabolism 
has not been noted in any of the cases, although sufficient laboratory in¬ 
vestigations have not been made to exclude this possibility. As yet there 
is no certainty that the lesions are related to Hand-Schullex'-Christian 
disease as considered by Oberling or to eosinophilic granuloma of the lung. 
The prognosis appears to be good, and symptoms are either absent or mild. 
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Spontaneous Mediastinal Emphysema 
with Bilateral Pneumothorax as a Complication of 

Bronchopneumonia* 

J. HEICHMAN, M.D., G. FIALKOV, M.D. and A. JUNGMANN, M.D. 

Haifa, Israel 

Spontaneous mediastinal emphysema with bilateral pneumothorax as a 
complication of bronchopneumonia has not, to our knowledge, so far been 
reported in the literature. 

Gray'* in 1919 presented a case of bilateral spontaneous pneumothorax 
occurring in the course of advanced bilateral tuberculosis after which the 
patient soon died. In a second case of spontaneous mediastinal emphysema 
with bilateral pneumothorax,** no clinical or radiological findings which 

could explain the etiology were discovered. 

This 17 year old boy was born in Israel. Family and past history were irrevelant. 
He fell ill a ^ek before admission to the Haifa Ranibam Hospital, cont aining of 
nvrexia headS and chest pains which increased on deep inspiration. His genera! 
^nnHifiori was fair until 24 hours prior to admission when he suddenly felt woise. 

On the day Sor to admSon tLre had been a sudden attack of 
inwid hv intend nain in the centre of the chest, accompanied by marked dyspnoea. 

he appeared acutely ill, and had severe dyspnoea, orthopnoea and 

unintelligibly. ovomined was 150/0, pulse-rate 130 and temperature 

His blood pressure, '**h®** which made it difficult to hear the henrt- 

38° C. Moist rales were heard m both '""J n * ^ figpjs ^verc 

Sits o.»ld no. ba 

The abdomen and extremities were ^tive ^ p L II, 

EGG findings on admission: EGG four days later showed normal 

L III and AVF and negative in AVL. I An x 

findings.) , . „ ^ dvonhantin and 0.01 morphine intravenously and 

He was immediately given ,® ^ no change in his condition was observed. 

■em.ined u„eh»„god and tho b.ood 

pressure was then found to be . region of the neck and above the clavicles 

Subcutaneous emphysema j-eSi-atory sounds remained weak in the 

on both sides. Gyanosis persisted and the *espuai^J^^ 

apical legions. There was hyperiesonance to p Uj-eath-sounds were heard, as veil 
In the region of the midchest, balloons. These unusual soun^ds were bes 

as noises resembling the compfainS^of oppression of the chest and difii- 

Ipft there was pneumothorax in the apic ^ areas were seen. 

SanSus emphysema of the neck and supiadavicula^i^a^^^ 

The lung fields showed a of the ’right lung and in the left uppe 

and almost homogeneous clouding at the nase o , , . 1 ,;. 

lung field. bilateral bronchopneumonia, mediastinal emp }■ 

"Rambam” Government Hospital. 
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intrapleural pressure was found to be 140 mm. Hg. Approximately 1,000 cc. of air 
was withdrawn and the pressure came down to —0. The same proc^ure was carried 
out on the left, the pressure was 10 mm. Hg., and after -withdrawal of 400 cc. of air 
it decreased to —0. His condition improved immediately. 

An x-ray film at that stage showed no pneumothorax on the right side, but there 
still was air over the left ape.x. The mediastinal and subcutaneous emphysema re¬ 
mained unchanged and the lungs still showed the bronchopneumonic infiltrations. 

His general condition continued to improve, but the temperature remained elevated 
in spite of continuous treatment with penicillin and streptomycin. The temperature 
subsided only after Chloromycetin treatment was begun. Eepeated throat and sputum 
smears revealed pure cultures of staphylococcus aureus sensitive only to Chloromycetin. 

X-ray films on the third day of hospitalization showed many ill-defined and confluent, 
soft infiltrations on both sides. There were still remnants of the pneumothorax at the 
left apex, pneumo-mediastinum and subcutaneous emphysema in the cervical region. 
There was no further important roentgenological change on the fourth day. On the 
seventh day the x-ray film still showed evidence of bronchopneumonic infiltrations, 
but no more signs of the pneumothorax or the mediastinal and subcutaneous emphysema. 
On the 16th day of hospitalization no evidence of chest disease was found. 

The clinical entity of spontaneous mediastinal emphysema has been 
known for many years.* Apart from those cases, in which mediastinal 
emphj'sema appears following- trauma or operation, and which should not 
in a strict sense be described as “spontaneous,” there are many other 
possibilities as to its etiology: Its occui*rence as a complication of infec¬ 
tions (tuberculosis, pneumonia, diphtheria, influenza, measles, pertussis, 
asthma, during labour**- and in obstructive emphysema) has been de¬ 
scribed, but there remain not infrequent cases in which the cause is un¬ 
known and which are designated as “idiopathic.” 

The most striking clinical finding is known as “Hamman’s syndrome” 
or “sign,” which is described as a loud, crunching, crackling, snapping, 
crepitant sound, synchronous with the heai't beat.® Cardiac dullness is 
parti}'’ or completely obliterated. Mediastinal emphysema is often accom¬ 
panied by pneumothorax, most commonly found in the left upper region. 
The latter is described in nearly all cases as being so limited as to be 
detected only on x-ray film. 

Various clinical symptoms, often contradictory, are described by differ¬ 
ent authors, possibly on account of the respective varying etiologj'. On 
the other hand, the clinical manifestations are largely due to the measure 
of the physical changes, i.e., the amount of air in the mediastinum or the 
size of the pneumothorax. Since the number of cases seen by individual 
authors is generally small, generalizations in their description were some¬ 
times used, which were perhaps not quite justified by these sporadic 
observations. 

One of the main and most common symptoms is a sudden severe pain 
in the chest, which may disappear within hours, but might continue for 
days, and which, depending on its immediate cause, i.e., the amount and 
localization of mediastinal air, may even simulate an attack of angina 
pectoris. The pain, in the opinion of some authors," et al is caused 
chiefly by the pressure of air which intruded suddenly between the heart 
and the anterior chest wall. Its presence in large amounts, according to 
them, is liable to cause compre.'ssion of the heart and large vessels. These 
author.s explain that encroachment upon the space occupied bv the pul¬ 
monary vessels interferes with the circulation through the lungs and mav 
result in embarrassment to the right heart. In this case. Klein- reports 
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that characteristic EGG findings of acute right ventricular strain are 
demonstrated, whereas Stein^o found that there are no typical electro¬ 
cardiographic changes in this condition. 

Again, while Klein^ describes the above mentioned right heart strain 
and other's confirm the occui'rence of cyanosis as a rather frequent symp¬ 
tom. Schendstock® reports that “shock and cyanosis do not occur” and 
Miller® came to the conclusion that “dyspnoea, cyanosis and orthopnea 
may occur, but are not characteristic.” 


CONCLUSIONS 

The presentation and discussion of this case appears justified for the 
following reasons: 

a) The rare occurrence of the syndrome; 

b) The typical clinical findings which could lead to its correct diagnosis; 

c) The possibility of a specific treatment consisting of the withdrawal 
of air from the pleural cavity in order to decrease the extent of the 

pneumothorax. _ 

The marked release from discomfort, which the patient experienced 
following this intervention is astonishing, if compared to the compaivative 
ease with which therapeutic pneumothorax is tolerated, even 
amount of air which is normally introduced is generally far gieatei than 
was found in this case. The explanation for this discrepancy is believed 
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sufficiency, arterio-venous fistula, etc., and which letuineo 
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Chemotherapy of Specific Infectious Diseases of the 
Lower Respiratory Tract 

Report of Committee on Chemotherapy and Antibiotics 
American College of Chest Physicians 


The majority of pulmonary infections can be successfully treated by 
the judicious use of antibiotics and other chemotherapeutic agents. It is 
important to establish a diagnosis of the type of infection in all infec¬ 
tious diseases of the respii’atory tract. Cultures should be made prior 
to therapy whenever feasible. Sensitivity tests of the organisms found 
in all prolonged infections are essential guides in the care of the patient. 
It is sometimes difficult to make an exact bacteriological diagnosis at 
the onset of a pulmonary infection, and treatment may have to be started 
at once. A simple Gram’s stain of a fresh sputum specimen is important 
in determining the type of therapy while awaiting the cultures. If the 
diagnosis is still obscure and the patient has a severe infection, therapy 
designed against both gram-positive and gram-negative organisms should 
be instituted. Obviously all other clinical guides will be useful, such as 
the manner of onset of the disease, the chai’acteristics of the sputum, the 
white count, the cold agglutinins, etc. Ti-eatment should be vigorous and 
should be continued until all signs of infection have cleared. This is impor- 
* tant to prevent development of chx’onic disease of the lungs and bronchi. 

Classification of Pneimonias 


I. Bacterial 

a. Pneumococci 

b. Streptococci 

c. Staphylococci 

d. Klebsiella Pneumoniae 

e. Hemophilus Infections 

1. Pertussis 

2. H. Influenzae 

f. Pasteurella Infections 

1. Pasteurella Pestis 

2. Pasteurella Tulai’ensis 

g. Coliform, Proteus and Pseudomonas (gram-negative 
bacilli present in the intestinal tract) 

h. Salmonella Group 

1. Typhoid 

2. Paratyphoid A.B.C. 

i. Brucella 

j. Anthrax 

k. Glanders 
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Viral (Known and Probable) 

a. Psittacosis 

b. Influenza A & B 

c. Variola 

d. Varicella 

e. Rubella 

f. Lymphocytic Choriomeningitis 

g. Primary pneumonitis of infants 

h. Infectious mononucleosis 

i. Erythema Exudativum Multiforme 

j. Primary atypical pneumonia 

III. Rickettsial 

a. Typhus 

b. Rocky Mountain Spotted Fever 

c. Q Fever 

IV. Mycoses (Producing a pneumonia-like picture) 

a. Actinomycosis 

b. Nocardiosis 

c. Blastomycosis 

d. Coccidiodomycosis 

e. Histoplasmosis 

f. Moniliasis 

g. Cryptococcosis 

h. Aspergillosis 

i. Geotrichosis 

j. Penicilliosis 

k. Sporotrichosis 

Treatment of Pnenmonias 

I. Bacterial Pneumonias 

Pneumococcal Pneumonia. Penicillin is the drug of choice in the treat¬ 
ment of pneumococcal pneumonia. It is best given by the intramuscular 
route, using 300,000 units of aqueous penicillin every three to four hours, 
or 600,000 units of procaine twice daily. Oral penicillin is not advised 
except in mild cases. Therapy is continued until the temperature has 
been normal for three days. Larger or smaller doses may be used depend¬ 
ing on the severity of the disease. The sulfonamides are highly effec¬ 
tive in the treatment of pneumococcal pneumonia. The dosage is 6 to 8 
gms. daily. The broad-spectrum antibiotics, including tetracycline, chlor- 
amphenical and erythromycin are all effective, but should still be con¬ 
sidered second to penicillin. 

Streptococcal Pneumonia. Treatment of streptococcal pneumonia is the 
same as that of pneumococcal pneumonia. 

Staphylococcal Pneumonia. Treatment of staphylococcal pneumonia re¬ 
quires considerable care in view of increasing development of staphylo¬ 
coccal resistance to most antibiotics. Sensitivity tests should be made early. 
If the organism is penicillin sensitive, large doses of penicillin, two to 
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four million units daily should be given and no other antibiotic need be 
given with it except perhaps streptomycin. If the organism is penicillin 
resistant and susceptible to erj’thromycin or novobiocin then one or the 
other of these drugs should be used. Vancomycin, which is not yet on the 
market, is an excellent bactericidal agent for staphylococci and should 
be used if the organism is x'esistant to other more readily available drugs. 
In the seriously ill patient who is not responding to the prescribed ther¬ 
apy, bacitracin in doses of 25,000 units every six hours should be added. 
The nephrotoxic potentialities of bacitracin must be watched. Treat¬ 
ment of staphylococcal infections should be prolonged for three or four 
weeks. 

Klebsiella Pneumonia. Test of susceptibility should be performed but 
usually this type of pneumonia is best treated by streptomycin 2 to 4 
gms. daily plus one of the tetracyclines in 4 gm. dosage initially. After 
response to thei-apy the dosage may be lowered. Sulfadiazine has also been 
quite effective in conjunction with streptomycin. Treatment must be con¬ 
tinued for several weeks because of the severity and chi’onicity of the 
disease. The potential toxicity of streptomycin when used too long must 
be kept in mind. 

Hemophilus Infections. Chloramphenicol or tetracycline in doses of 
2 to 4 gms. daily are effective in both pertussis and H. influenzae infec¬ 
tions. Sulfadiazine or streptomycin should be used in combination in the 
serious case. 

Pasteurella Infections. Sulfadiazine, streptomycin, chloramphenicol and 
tetracycline have all proved effective in the treatment of plague pneu¬ 
monia. Streptomycin is the drug of choice. Streptomycin is the ideal 
agent in the treatment of tularemic pneumonia in dosage of 2 to 4 gms. 
daily. The broad spectrum antibiotics are also effective. 

Conform, Proteus and Pseudomonas Group. This group is becoming 
increasingly important as a result of antibiotic therapy. Sensitivity tests 
must be done to find the most effective drugs. The organisms may be sen¬ 
sitive to the broad-spectrum antibiotics, sulfadiazine and sti'eptomycin. 
A tetracycline may be sufficient for the coliform and proteus types of 
pneumonia if the organism shows susceptibility to these agents but com¬ 
binations of antibiotics are usually necesssary. If these organisms are re¬ 
sistant combination of tetrac.vcline and streptom.vcin in full dosage .should 
be tried. If response does not occur penicillin, in large doses, in combina¬ 
tion with chloramphenicol should be tried. In resistant infections pol.v- 
myxin may be used with a tetracycline. Pol.vmyxin is the drug of choice 
for pseudomonas pneumonia. The drug is both nephrotoxic and neuro¬ 
toxic. It should be used with caution. In general, infections by this group 
respond poorly to all antibiotics. 

Salmonella Group. The typhoid bacillus is a rare cause of pneumonia. 
Chloramphenicol 2 to 4 gms. daily followed in a few da.vs by 1 gm. dose 
is specific. In the other Salmonella infections, chloramphenicol or one 
of the tetracyclines may be used. 
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Brucella Infections. Brucella infections are best treated by a combina¬ 
tion of tetracycline, %. gm. every six hours in combination with strepto¬ 
mycin 1 gm. daily for a month. 

Anthrax. Pulmonary anthx*ax is a rare complication of anthrax but 
when present is a very serious and fulminating disease. The tetracyclines 
are the drugs of choice, though penicillin and the sulfadiazines have also 
been used successfully. 

Glanders. Lung lesions occur in about one-quarter of the glanders cases. 
Sulfadiazine and streptomycin are effective in the treatment of glanders. 
The broad-spectrum antibiotics have also been used successfully. 


II. Viral Pneumonias 

Psittacosis. The tetracyclines are the drugs of choice using 4 gms. daily 
for the first two days, followed by a 2 gm. daily dosage. Penicillin has 

been used successfully. 

Virus Influenzal Pneumonia. There is no known specific for influenzal 
pneumonia. 

Variola. Pulmonary lesions often occur in smallpox. There is no spe¬ 
cific for the primary disease but because of secondary infections by bac¬ 
teria appropriate chemotherapy for these infections should be used. 

Varicella. Pneumonia occurs rarely. Treatment should be directed to 
secondai’y bacterial infections. ,Tru-i., 

Rubella. Bronchopneumonia is a common ““P’f f 
there is no sneciflc for the measles virus, superimposed hacte lal inlec 
tons m-e freruent and can be successfully treated by pen.clhn or the 

Chc-wmeningitis. Pneumonia occurs in lymphocytic chor¬ 
iomeningitis^ "”‘‘:«rs”TTere is a serious disease in the new- 
Primary Pneumonitis of Infants. There is no known 

born and premature infants probably due to a virus, ihere 

specific therapy. complication of 

Infectious speciflc for this disease, 

infectious mononucleosis. Theie is Vamdronie). Tnen- 

Erythema Exudativum It appears to be due 

monia is a common accompaniment antibiotic. Steroid ther- 

to a virus which is not affected by any known 
apy has often proven to be help u^ 

PHmary Atypical Pneumonia. Th observers feel that a 

Atypical Pneumonia is still under quest.om Somj o 

tetracycline 0.5 gm. every six h"” to guard against sec- 

has been normal for aUeastt iee . . antibiotic 

ondary bacterial invaders. Some obsene P ^ secondary m- 

therapy in the average case unless theie is 

fection. 
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III. Rickettsial Pneumonias 

Treatment of all of the rickettsial pneumonias may be combined to¬ 
gether. Chloramphenicol or a tetracycline appears to be equally effec¬ 
tive. The dosage in severe cases is 1 gm. every six hours for three doses, 
then 0.5 gm. every six hours until the temperature is normal. 

IV. Mycotic Infections 

Actinomycosis. Penicillin is the drug of choice, one or two or more 
million units a day usually along with surgical drainage if necessary. 
One of tetracyclines may be just as effective. Treatment is continued for 
at least six weeks and should be kept up long after the lesions have dis¬ 
appeared to prevent a recurrence. 

Nocardiasis. Sulfadiazine is the drug of choice for nocardia infections. 
The broad-spectrum antibiotics may be helpful. The treatment must be 
prolonged. 

Histoplas7nosis. At present there is no proven therapeutic agent for 
this disease, but very suggestive results are being obtained with a new 
antibiotic, amphotericin B. The drug has been employed in a number of 
cases and the incidence of serious toxic manifestations has been relatively 
low. It has also demonstrated definite therapeutic effect. The drug is 
very difficult to administer and must be given intravenously in a slow 
drip over a period of six hours. Approximately 1 mgm. per kilo per day 
is the usual daily dose and treatment is continued from 80 to 60 days. 
Under special circumstances the daily dose may be increased to as much 
as 100 mgm. per day. An oral form of the drug is available, but has not 
proved to be effective. Immediate febrile complications during therapy 
are not unusual especially if the drug is given too fast. These effects 
may be ameliorated by aspirin. These reactions have not interfered with 
the continued use of the drug. 

Blastomycosis. 2-hydroxystilbamidine is the most effective agent in 
the treatment of blastomycosis. Standard daily dose is approximately 
250 mgm. dissolved in 250 to 500 cc. of 5 per cent dextrose, and given in¬ 
travenously. This is given rather slowly over a period of several hours 
at least. The drug should be used immediately after preparation and the 
solution should be protected from sunlight. Thirty to sixty days of daily 
dosage of 250 mgs. is recommended. The di'ug may be repeated in case 
of a relapse. Facial neuropathy may occur but is much less frequent than 
with stilbamidine. Recently amphotericin B has appeared quite effec¬ 
tive in treatment of Blastomycosis. 

Coccidioidomycosis. Amphotericin B may be used for treatment of cocci¬ 
dioidal disease. 

Moniliasis. !Mycostatin is an effective antifungal drug for intestinal 
moniliasis, or it can be used locally. It has no effect on the systemic dis¬ 
ease as it is not absorbed from the intestinal tract. In systemic monili¬ 
asis it is suggested that one of the newer antibiotics be employed, such 
as amphotericin B. 
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Cryptococcosis. Amphotericin B may be used. Its effectiveness is still 
under investigation. 

Aspergillosis, GeotHchosis and Penicilliosis. These diseases are refrac¬ 
tory to all known antibiotics. Amphotericin B should be tried. 

Sporotrichosis. This usually responds satisfactorily to potassium iodide. 
2-hydroxystilbamidine should be tried in the refx'actory case. 


Steroid Therapy 

The role of steroids in the therapy of infectious disease is a subject 
of tremendous controversy. When overwhelming infections cause adrenal 
insufficiency steroid therapy is indicated. The beneficial anti-inflammatory 
and “antitoxic” effect of the steroids is opposed by the adverse influence 
of the steroids on tissue localization of infection. However it is likely 
that one may accomplish the desirable and prevent the potential harmful 
effects of steroids by the simultaneous use of anti microbial agents to 
which the infective agent is susceptible. On theoretxal grounds at least 
it would be undesirable to use steroid therapy in infections caused by 
organisms resistant to anti-microbial agents. There appears to be a place 
for the use of steroids in overwhelming infections not responding to con¬ 
ventional therapy. 
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Editorial 

“Aiid he said unto him, if they hear not 
Moses and the prophets, neither will they 
be persuaded, though one rose from the 
dead.” St. Luke, 16:31 


The exemplary effort of the Amei-ican College of Chest Physicians 
in sponsoring international congresses on diseases of the chest through¬ 
out the world has contributed to a most successful scientific interchange 
and has linked physicians around the globe in a spirit of understanding 
in non-medical fields. These ties have brought home to us that we are 
part of a corps of a million and a half men and women motivated by the 
ideal of conserving life. Even more closely must the ideal of conserving 
happiness unite us, for we cannot conceive of health without the happiness 
that springs from mental health. The phj'sician is a champion of the 
struggle against disease, death and unhappiness. 

In constant collision with the persistent, heroic and tireless labor of the 
physicians of the world is the menace of disease, death and unhappiness 
represented by war. War is an ever3"day theme; everj' day the newspapers 
speak of war; everj’’ day the motion pictures throw it on their screens; 
every day we listen to the radio, fearful lest some cultural program be 
interrupted bj^ an announcement that the baleful tempest has been un¬ 
leashed. 

From all parts of the world, editorials in this journal — A. Omodei 
Zorini’s from Italj'-, Jose Baldo’s fi-om Venezuela, Jay Arthur Myers’ 
Arnold S. Anderson’s and Andrew L. Banj'ai’s from the United States, 
Richard R. Ti'ail’s from England, and Mohammed Ibrahim’s from Paki¬ 
stan—’tell us eloquently how united are the aspirations and acts of phy¬ 
sicians in furthering human undei'standing. No peaceful task is more 
rewarding than the discoveiy bj’’ combined effort of new arms against 
disease; no collaboration is gi’eater than that which united Noguchi, Metch- 
nikoff, Calmette, Fleming, Waksman, Finlaj' and manj' others. 

Physicians, however, need no persuasion to appreciate the benefits of 
mutual interchange or the nobility of a united medicine. It is the masses 
and their leadei's who need be persuaded of the truth in the ideals that 
we proclaim. Man must not go on working his own destruction, for 
armament in its present perfection can only lead to annihilation of the 
human race and an infinite retrogression of civilization. 

When we are told that interplanetary space will soon be conquered and 
that the day is not distant when man will tread the moon, we turn discon¬ 
solate eyes to earthly conquests that concern us more closely; conquests 
of cancer, tuberculosis and the ever-increasing psychoses that fill half the 
hospital beds of the civilized world. 

Profoundly disturbed, Ave see that the lunacies of civilization drive man 
to fratricidal combat, and that not e\’en exposition of his motiA’es offer 
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a remedj'' for avoiding war. Man has begun to fear freedom. He escapes 
from liberty, as Fromm says, because he has created for himself a state 
of mind in which warlike tendencies enslave him. 


This is the world’s sickness. We physicians are accustomed to struggle 
with disease of individuals, but we have not yet confronted the prob¬ 
lem of mass disease, the neurosis of agression that one can perceive 
in the mass subconsious mind. This is the problem that the medical pro¬ 
fession finds before it. We must busy ourselves with its difficult solu¬ 
tion, but how can we approach it with only our goodwill, our ethics 
and our unarmed, passive attitude? Precisely because we have these 
arms of kindness can we gradually modify the world, cause the masses to 
understand this evil and to face it. 


Nothing is as good as going back and forth from one country to anothei, 
so that we may know and learn to love one another. 

We are no prophets. Even Abraham recognized the futility of raising 
his voice to persuade people. We physicians must act by patiently spi end¬ 
ing understanding among ourselves; we must foster international inter¬ 
change and international aid in solving these problems. Wherever the 
physician can make his voice heard (and he has opportunities always 
and everywhere) his mission should be to promote mutual aid, of one 
country and one continent to another. 

If strong and rich nations aid the dispossessed to rid themselves of 
the scourge of disease, their efforts will do more to promote peace than 


any other persuasive force. 

We do not need more shipments of arms or nioney, but ^ ° 

conquer disease, ignorance and hunger m If an 

For it is desolating that while some may listen to the faint signals 
ZHm sa“others are awakened from their very sleep by cold and 

Dmmto G. U.D.. F.C.C.P.^ 

Mexico D.F., Mexico 
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Regent for Mexico 






The President’s Page 

A glimpse into the following pages should suffice to whet the appetite of 
any College member who has not already formulated plans to attend the 24th 
annual meeting in San Francisco from June 18 through 22, 1958. The out¬ 
standing scientific program which follows is indeed a tribute to the labors 
of the Committee on Scientific Program and the able leadership of co-chair¬ 
men, Drs. Peter A. Theodos and Samuel Pellet. The diligence of effort and 
intensiveness of thought which have gone into the planning of this program 
are attested to by the high calibre of material and speakers throughout this 
program. 

It has been most gratifying to observe the manner in which the scientific 
programs of the College meetings have grown and diversified through the 
years in adaptation to the growth and consequent diversification of member¬ 
ship interests. The constant demand to keep pace is being met with an eye 
already cast well into the future. 

The new horizons which now beckon to all mankind as we plunge even 
deeper into the jet age offer a particular challenge to the physician specializ¬ 
ing in diseases of the chest. Taking full cognizance of the aroused interest 
in this new field, our program committee has included a panel on "The Jet 
Age and Chest Medicine” in which the role of the chest specialist in this 
new era is expanded upon. 

It is evident that no effort has been spared in securing authorities of inter¬ 
national repute as speakers and panelists to present and discuss a variety 
of topics tailored to the specific interests of our members. No member who 
looks over the program on these pages can fail to find numerous topics which 
fall within his own particular field of interest whatever it may be. 

The same high standards and diversity obtain in the fireside conferences 
and luncheon meetings which promise the top flight attractions those who 
regularly attend our meetings have come to expect. Many members in the 
past have been disappointed in being unable to secure luncheon tickets for the 
round table discussions. Keen interest in these luncheons has resulted in an 
overwhelming demand for the limited space available. Therefore to avoid this 
disappointing experience, I urgently recommend to all members that they send 
in their luncheon reservations as early as possible. 

The Committee on Scientific Program and co-chairmen, Drs. Theodos and 
Bellet, are deserving of our sincere thanks for a splendid achievement in 
preparing such a standout program for the meeting this year. 

Every doctor recognizes the fact that the role of a member of the medical 
profession in society extends far beyond the field of medicine. The doctor 
of today is a citizen of the world and his influence is felt around the globe. 
Through attendance at meetings, reading journals, and correspondence, he 
engages in a constant exchange of information and ideas which contribute 
in many ways to the shaping of tomorrow’s world. No issue today takes 
precedence over that of world peace. Kecognizing our role in this vital issue. 
Diseases of the Chest has embarked on a series of editorials on the topic of 
“The Doctor and World Peace” written each month by members of the College 
in different parts of the world. 

The "World Peace” editorial appearing in this issue is by Dr. Donato G. 
Alarcon, Regent, Mexico City. This editorial -was chosen for publication in 
the April issue as part of our salute to Pan-American Week, April 13-19. The 
College has a deep interest in Latin America since among our 6000 members 
there are 895 members representing every country in this area. 

In line with the_ global interests of the College, I wish to remind you of 
the Fifth International Congress on Diseases of the Chest, September 7-11, 
1958 in Tokj'o, Japan. I cannot urge 5 'ou strongly enough to attend this out¬ 
standing Congress which, in addition to offering a superb scientific program, 
promises to be a truly memorable experience for all. 
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24th ANNUAL MEETING 
AMERICAN COLLEGE OF CHEST PHYSICIANS 
FAIRMONT HOTEL, SAN FRANCISCO 


SEMINARS 

Wednesday, June 18 
Morning Sessions—9:00 a.nt. 

AM-1 PULMONARY DISEASE (MEDICAL) 

Chairman: 

James Kieran, Clinical Instructor in Medicine, Stanford University, School of 
Medicine, San Francisco, (California 

9:00 A.M.—The Principles of Pulmonary Physiology As They Apply to Clinical Medicine 

Robert B. Stonehill, Major USAF (MC), Chief, Pulmonary Disease Semee, 
and Pulmonary Physiology Laboratory, 3700th USAF Hospital, Lachland 
Air Force Base, Texas 

9:35 A.M.—Soreoiefosis ,, , 

Marvin S. Harris, Clinical Professor of Thoracic Diseases, College of Medical 
Evangelists, Los Angeles, California 

Paul E. Wilson, Assistant Clinical Professor of Pediatrics, Stanford Uni¬ 
versity, School of Medicine, San Francisco, California 

10:45 University of Southern California, 

School of Medicine, Los Angeles, California 

1 j -20 AM,— Current Concepts in Coccidioidomycosis „ . o Qnrinfr. 

William Winn, Medical Director, Tulare-Kings County Sanitarium, Sp g 
ville, California 

A ten^minute question and answer period will follow each lecture 

AM-2 CARDIOLOGY (SURGICAL) ,, 

Chairman: nf qnro-erv. University of California, 

Sanford Leeds, Assistant § s^geiy In cLrge of Cardiac Surgery, 

School of Medicine- Associate Chief of surgery m 

Mt. Zion Hospital, San Francisco, California 
9:00 A.M.-Physiologie Bvaluation of of Medicine, University of 

Cardio-Putao^ary Laboraton. Mt, 

Zion Hospital, San Francisco, California 

9:35 A.A1.-Surgical pTofes^ orS Surgery, University of Cali- 

,o,.o °ch'7man,Tardf“m”aaia Sargery Section, Quo™ o£ 

Ho“pfw iSsTicc, Cam.™a 

10-45 A.M.—Surgical Approach to Coronary Artery Cedars of Lebanon Hospital, 

cSS&iW. City at Hope Mod.- 

cal Center, Duarte, California 

,„20 /I.M.-S.r 3 cn- »» Surgery, Univor.ity ot 

Paul C. Samson, Associate Co R pj-ancisco, California 
Califom.a, S'". wi.l .o»ow 

A ten-minute question and answer p 
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Seminars (continued) 

Afternoon Sessions—2:00 p.m. 

PM-l PULMONARY DISEASE (SURGICAL) 

Chai'rman: 

Thomas B. Wiper, M.D., Thoracic Surgeon, San Francisco, California 

2K)0 P.M.—Bronchopulmonary Segmental Anatomy 

Ian W. Monie, Associate Professor of Anatomy, University of California, 
School of Medicine, San Francisco, California 

2:35 P.M.—Surgical Trecrtment of Bronchogenic Corcinoma 

H. B. Stephens, Associate Clinical Professor of Surgery, University of 
Califomia, School of Medicine, San Francisco, California 

3:10 P.M.—Surgieol Approach to Treatment of Emphysema; Physiologic Aspects 

Roger H. L. Wilson, Assistant Clinical Professor of Medicine, University of 
Califomia, School of Medicine, San Francisco, California '• 

3:45 P.M.—Surgical Aspects in the Treatment of Emphysema 

Orville Grimes, Assistant Professor of Surgery, University of California, 
School of Medicine, San Francisco, Califomia 

4:20 P.M,—Changing Trends in Surgical Treatment of Tuberculosis 

David J. Dugan, Clinical Instructor in Surgery, Stanford University, School 
of Medicine; Consultant in Thoracic Surgery, Oakland Veterans Adminis¬ 
tration Hospital, San Francisco, Califomia 

A ten-minute question and answer period will fallow each lecture 


PM-2 CARDIOLOGY (MEDICAL) 

Chairman: 

Eliot Corday, Assistant Clinical Professor of Medicine, University of Califomia 
at Los Angeles; Chief, Cardiac Clinic, Cedars of Lebanon Hospital, Los Angeles 

2:00 P.M.—Evafuation and Treatment of Heart Disease in Children 

Sol Robinson, Associate Clinical Professor of Pediatrics, Stanford Univer¬ 
sity, School of Medicine, San Francisco, California 

2,35 P.M.—Re-Evaluatlon of the Medical Treatment of Hypertension 

William H. Thomas, Assistant Clinical Professor of Medicine, University of 
California, School of Lledicine, San Francisco, California 

3:10 P.M.—The Recognition of Minor Myocardial Infarctions 

John J. Sampson, Clinical Professor of Medicine, University of California, 
School of Medicine, San Francisco, Califomia 

3:45 P.M.—Vectorcardiography—Clinical and Research Applications 

Herman N. Uhley, Assistant in Medicine, Research Associate, Harold Brunn 
Institute, Mt. Zion Hospital, San Francisco, Califomia 

4:20 P.M.—Recognition ond Treatment of Cor Pulmonolc 

Edward C. Rosenow, Jr., Associate Clinical Professor of Medicine, Univer¬ 
sity of Southern Califomia, School of Medicine, Los Angeles, (California 

A ten-minute qucjtion ond answer period will follow each lecture 

NOTE: These seminars on diseases of the chest vrill be presented at the Fairmont 
Hotel on Wednesday, June 18, and are open to all physicians. The seminars have been 
accredited by the Board of Examiners for candidates for Fellowship in the College. 
The registration fee for each seminar, which consists of a series of five lectures, is $7.60. 

Registration for the seminars must be made in advance and accompanied by the 
tuition fee; seating capacity is limited and reservations will be accepted in the order 
received. A coupon for this purpose will be found on page 4(3G. Please indicate your 
preference by number. 

Please eomplcte reservation form.on page iCC 
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AMERICAN COLLEGE OP CHEST PHYSICIANS 


April, I9i 


SCIENTIFIC PROGRAM 

Thursday, June 19 
8:00 p.m.^Scienfifte Session 

Chairmen: 

New 

^airman of the DejfrtmeSrUnfvStvy^clr?®’ Professor of Anatomy ai 
Francisco, California ’ of California School of Medicine! Si 


Moderator: AND CHEST medicine 

Director, I^velaM^pirunda^^f for^Med^caf Clinic, am 

buquerque. New mS ^ Education and Research, Al 

Panel: 

SSSSS'St-sss 

m Maior USAP, Chief, Space Biology Branch Aero Medi 

Mr «-,„pSLt™Arfar» 

linTLaoSa^rSf 

EdSona^dElSStlta 


Friday, June 20 

9:00 a.m,—Scientific Session No. 1 

Opening Remarks: 

Peter A. Theodos, Philadelphia, Pennsylvania, Chairman, Section on Pul¬ 
monary Diseases, Committee on Scientific Program 

Symposium on Tuberculosis (Medical and Surgical) 

^ariefi'es of Acid fast Bacilli and Their Relationship to Disease in Man 
Emil Bogen, Director of Laboratories and Research, and Seymour Froman, 
Microbiologist, Olive View Sanatorium, Olive View, California 
The Role of the Cycloserine (Seromycin) Blood Level in the Treatment of Pulmonary 
Tuberculosis and the Prevention and Control of C/cfoscrinc (ScromycinJ Toxieit/ 
George E. Martin, Medical Director, K. I. Petterhoif, and C. X. Holmes, Pitts¬ 
burgh State Tuberculosis Hospital, Pittsburgh, Pennsylvania 
Massive Dose Isoniazid Therapy in Chronic Pulmonary Tuberculosis 
J. J. Kirschner, Medical Director, Eagleville Sanatorium, Eagleville, Penna. 
Continued Observations on the Role of Steroid Therapy in Tuberculosis 
Annabel B. Miller, Chief, Pulmonary Disease Section, Veterans Administration 
Hospital, Buifalo, New York 

Success in Repeat Treatment vs. Original Treatment of Tuberculosis 

W. L. Howard, Superintendent, W. H. Maybury Sanatorium, Northn'lle, Mich. 

A Study of Primary Tuberculosis with Emphasis on the latradermal Tuberculin Reaction 
Before and After Treatment 

William B. Leftwich, Chief, Pulmonary Disease Service, Highland Alameda 
County Hospital, Oakland, California 
Specific Tuberculin Sensitivity 

Lydia B. Edwards, Medical Director, Tuberculosis Program, Division of Special 
Health Services, Department of Health, Education and Welfare, Washington 
Comparative Morbidity and Mortality of Antimierobially Treated and Untreated 
Idiopathic Effusion in the Negro 

John H. Seabury, Professor of Medicine, John B. Bobear, Instructor in Medicine 
and M. Jack Liberman, Louisiana State University School of Medicine, New 
Orleans, Louisiana 
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24th ANNUAL MEETING 


Friday, June 20 (continued) 

The Management and Chemotherapy of Tuberculosis in Pregnancy 

Irving J. Selikoff, and Henry L. Ilorfmann, Department of Medicine (Thoracic 

Division), The Mount Sinai Hospital, New York City 

Current Status of Surgery in Pulmonary Tuberculosis (A summary report) 

Lyman A. Brewer, III, Associate Professor of Surgery, College of Medical Evan¬ 
gelists, and Edward L. King, Attending Staff, Los Angeles County Hospital, 
Los Angeles, California 

9:00 a.m.—Scientific Session No. 2 

Opening Remarks: 

Samuel Bellet, Philadelphia, Pennsylvania, Chairman, Section on Cardio¬ 
vascular Diseases, Committee on Scientific Program 

Symposium on Clinical Cardiology 

Some Factors in the Pathogenesis of Atheroseferosis 

David M. Spain, Associate Professor of Pathology, Columbia University College 
of Physicians and Surgeons, New York City; and Victoria B. Bradess, Director, 
Department of Laboratories and Research, Westchester County, Valhalla, N. Y. 
Angina Pectoris Inverse and Heberden's Angina; Clinical and Experimental 
Observations 

Myron Prinzmetal, Professor of Clinical Medicine, University of California 

School of Medicine, Los Angeles, California; Naci Bor, Research Fellow, Takashi 

Wada, Research Fellow, and Rexford Kennamer, Institute for Medical Research, 

Cedars of Lebanon Hospital, Los Angeles, California 

Factors in the Onset of Coronary -Occiusion. Effort and Occupation 

Arthur M. Master, Consultant Cardiologist, Mount Sinai Hospital, New York 

The Clinical Use of Suprasternal Transaortic Coronary Arteriography 

William Likoff, Associate Professor of Medicine, Joseph F. Uricchio, Associate 

in Medicine, William M. Lemmon, Resident in Thoracic Surgery and J. Stauffer 

Lehman, Professor and Head, Department of Radiology, Hahnemann Medical 

College, Philadelphia, Pennsylvania 

Complete Relief of Mitral Stenosis by Ncostrophingic Mobilization of the Obstructed 
Valve 

Charles P. Bailey, Professor and Head, Department of Thoracic Surgery, Hahne¬ 
mann Medical College and Hospital, Philadelphia, Pennsylvania 
Puimonory Vascular Changes in Hypersensitivity States 

George C. Griffith, Professor of Medicine (Cardiology), University of Southern 
California School of Medicine, Los Angeles, California 
Chlorothiazide Therapy in Congestive Failure 

Ralph V. Ford, Assistant Professor of Medicine and Pharmacology, Baylor 
University College of Medicine, Houston, Texas 

12:00 noon—Round Table Luncheon Discussions (See page 454) 

2:00 p.m.—Scientific Session No. 1 

Forum on Basic Research in Diseases of the Chest: Pulmonary 

Molar Sodium Lactate In Acute Adrenalin Fast Asthmatics 

J. S. Blumonthal, Associate Clinical Professor of Medicine, E. B. Brown, 
Professor of Physiology, and G. S. Campbell, Assistant Professor of Surgery, 
University of Minnesota Medical School, Jlinneapolis, Minnesota 
An Evaluation of on Improved Rapid Method of Measuring Oxygen Tension 
William F. Miller, Assistant Professor of Medicine, Brian J. Sproule, Research 
Fellow and Ivan E. Cushing, Resident, Internal Medicine, University of Texas 
Southwestern Medical School and Parkland Memorial Hospital, Dallas, Texas 
Experimental Silicosis: The Inhibitory Effect of Iren 

Paul Gross, Research Pathologist, Marian L. Westrick, Research Toxicologist 
and James M. McNemey, Assistant Research Toxicologist, Industrial Hygiene 
Foundation of America, Inc., Mellon Institute, Pittsburgh, Pennsylvania 
The Biological Action of Inholed Submlcron Amorphous Silica Dusts 
G. W. n. Schepers, Institute of Industrial Health and Department of Pathologv, 
University of Michigan, Ann Arbor, Michigan 

Changes of Stores of Carbon Dioxide During Voluntory Hyperventilation 

John W. Vance, Fellow in Medicine and Ward S. Fowler, Section on Phvsiology, 

Mayo Clinic nnd Foundation, Rochester, Minnesota 
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AMERICAN COLLEGE OF CHEST PHYSICIANS 


April. 105S 


SCIENTIFIC PROGRAM 
Thursday, June 19 

8:00 p.m.—Scienfi/ic Session 

Chairmen: 

Burgess L. Gordon, President, Albuquerque, New Mexico 
Donald R. McKay, President-Elect, Buffalo, New York 

THIRD LOUIS MARK MEMORIAL LECTURE 
The Individual Man and Medicine 

John B. deC. M. Saunders, Dean, School of Medicine; Professor of Anatomy and 
Chairman of the Department, University of California School of Medicine, San 
Francisco, California 

PANEL ON THE JET AGE AND CHEST MEDICINE 

Moderator: 

W. Randolph Lovelace, II, Head, Section of Surgery, Lovelace Clinic, and 
Director, Lovelace Foundation for Medical Education and Research, Al¬ 
buquerque, New Mexico 

Panel.Lippert, Coordinator, Human Factors Group, Interiors Design 
Section, Santa Monica Engineering Department, Douglas Aircraft Com¬ 
pany, Inc., Santa Monica, California , .. r 

Ulrich C. Luft, Head, Department of Physiology, Lovelace Foundation for 
Medical Education and Research, Albuquerque, New Mexico 
David G Simons. Major USAF, Chief, Space Biology Branch, Aero Medi¬ 
cal Field Laboratory, Air Force Missile Development Center, Holoman 
Air Force Base, New Mexico _ . 

Kenneth L. Stratton, Director, Medical Services Division, American Ai - 
lines. LaGuardia Airport Station, Neiv York 

Clayton S. White, Director of Research, Lovelace Foundation for Medic 
Education and Research, Albuquerque, New Mexico 

fridayr June 20 

9:00 a. m.—Scientific Session No. 1 

Theodos, Philadelphia, Paansytania, Chairmaa, Soellon on Fol- 
monary Diaeases,’Committoe on Soienffio Progran. 

Symposium on Tuberculosis (Medieol and Suraicol) 

Voriotios of Add fo.. Bodlli 

Emil Bogen, Dmector of Laboratories ana ^ California 

Microbiologist, Ohye View Sa^ > Tron.monl of Rolmoanry 



GeorSf-TMarti„,»a!Dh«t^^^^ 

J. J. Kirschner, Medical Director, ^ ^ Thcropy In Tobcreolosis , 

“ 

W. L. Howard, Superintendent, W ^ J J Infrodcrmof Tuberculin Keaction 
Coun^ Hospital, Oakland, California 

nrleans. Louisiana 
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24th ANNUAL MEETING 


Friday, June 20 (continued) 

The Management and Chemotherapy of Tuberculosis in Pregnancy 

Irving J. Selikoff, and Henry L. Dorfmann, Department of Medicine (Thoracic 

Division), The Mount Sinai Hospital, New York City 

Current Status of Surgery in Pulmonary Tuberculosis (A summary report) 

Lyman A. Brewer, III, Associate Professor of Surgery, College of Medical Evan¬ 
gelists, and Edward L. King, Attending Staff, Los Angeles County Hospital, 
Los Angeles, California 

9:00 a.m.—Scientific Session No. 2 

Opening Remarks: 

Samuel Belief, Philadelphia, Pennsylvania, Chairman, Section on Cardio¬ 
vascular Diseases, Committee on Scientific Program 

Symposium on Clinical Cardiology 

Some Factors in the Pathogenesis of Atherosclerosis 

David M. Spain, Associate Professor of Pathology, Columbia University College 
of Physicians and Surgeons, New York City; and Victoria B. Bradess, Director, 
Department of Laboratories and Research, Westchester County, Valhalla, N. Y. 
Angina Pectoris Inverse and Heberden's Anginas Clinical and Fxperimental 
Observations 

M 3 n'on Prinzmetal, Professor of Clinical Medicine, University of California 

School of Medicine, Los Angeles, California; Naci Bor, Research Fellow, Takashi 

Wada, Research Fellow, and Rexford Kennamer, Institute for Medical Research, 

Cedars of Lebanon Hospital, Los Angeles, California 

Factors in the Onset of Coronary Occlusion. Effort and Occupation 

Arthur M. Master, Consultant Cardiologist, Mount Sinai Hospital, New York 

The Clinical Use of Suprasternal Transaortic Coronary Arteriography 

William Likoff, Associate Professor of Medicine, Joseph F. Uricchio, Associate 

in Medicine, William M. Lemmon, Resident in Thoracic Surgery and J. Stauffer 

Lehman, Professor and Head, Department of Radiology, Hahnemann Medical 

College, Philadelphia, Pennsylvania 

Complete Relief of Mitral Stenosis by Ncostrophingic Mobilization of the Obstructed 
Valve 

Charles P. Bailey, Professor and Head, Department of Thoracic Surgery, Hahne¬ 
mann Medical College and Hospital, Philadelphia, Pennsylvania 
Pulmonary Vascular Changes in Hypersensitivity Stales 

George C. Griffith, Professor of Medicine (Cardiology), University of Southern 
California School of Medicine, Los Angeles, California 
Chlorothiazide Therapy in Congestive Failure 

Ralph V. Ford, Assistant Professor of Medicine and Pharmacology, Baylor 
University College of Medicine, Houston, Texas 

T2:00 noon—Round Table Luncheon Discussions (See page 454) 

2:00 p.m.—Scientific Session No, J 

Forum on Basic Research in Diseases of the Chest: Pulmonary 

Molar Sodium Lactate in Acute Adrenalin Fast Asthmatics 

J. S. Blumcnthal, Associate Clinical Professor of Medicine, E. B. Brown, 
Professor of Physiology, and G. S. Campbell, Assistant Professor of Surgery, 
University of Minnesota Medical School, Minneapolis, Minnesota 
An Eyaluaflon of an Improved Rapid Method of Measuring Oxygen Tenifon 
William F. Miller, Assistant Professor of Jledicinc, Brian J. Sproule, Research 
Fellow and Ivan E. Cushing, Resident, Internal hledicine. University of Texas 
Southwestern Jlcdical School and Parkland Memorial Hospital, Dallas, Texas 
Experimental Silicosis: The Inhibitory Effect of Iron 

Paul Gross, Research Pathologist, 'Marian L. Westrick, Research Toxicologist 
and Janies M. McNenioy, Assistant Research Toxicologist, Industrial Hygiene 
Foundation of America, Inc., Mellon Institute, Pittsburgh, Pennsylvania 
The Glologicol Action of Inhaled Submicron Amorphous Silica Dusts 
G. \y. H. Schepers, Institute of Industrial Health and Department of Pathologj’, 
Univcr.sity of Michig.an, Ann Arbor, Michigan 

Changes of Stores of Carbon Dioxide During Voluntary Hyperventilation 

John W. Vance, Fellow in Medicine and Ward S. Fowler, Section on Phvsiology, 

Mayo Clinic and Foundation, Rochester, Minnesota 



448 


AMERICAN COLLEGE OP CHEST PHYSICIANS 
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Friday, June 20 (continued) 

Should A Chronic Atelectatic Lung Be Rcaerated or Excised 

John R. Benfield, Assistant Resident, Edwin T. Long, Resident Associate, Robert 
W. Harrison, Instructor, John F. Perkins, Jr., Associate Professor of Physiology, 
Gerald P. Herman, Intern, and William E. Adams, Raymond Professor of Sur¬ 
gery, University of Chicago School of Medicine, Chicago, Illinois 

Fluoroscopic Pulmonary Densiography: Application to the Diagnosis of Chest Disease 
Albert H. Andrews. Jr„ Attending Bronchoesophagologist and Director, Respira¬ 
tion Laboratory, Robert J. Jensik, Attending Thoracic Surgeon,_and William H. 
Pfisterer, Attending Radiologist, Presbyterian-St. Lukes Hospital, Chicago 

effect of Intermittent Positive Pressure Breathing on the Output „ 

Richard T. Cathcart, Assistant Professor of Medicine, William Fraimow, Felbw 
in Cardiopulmonary Research, Thomas Nealon, Instructor in Surgery, and 
Joyce Price, R.N., Jefferson Medical College, Philadelphia, Pennsylvania 

2:00 p.m.—Scientific Session No. 2 

Forum on Basie Research in Diseases of the Chest: Cardiac 

Meosciremenf of Thoracic Lymphatic Flow in Dogs by a New Method, With its Clinical 

cisco, California ... ... 

Newer Aspects of Diagnostic and Therapeutic Management of Acute friiopotM. 

^"^piemont. Clinical Assistant Professor of Medicine State University of 
New York Downstate Medical Center, Brooklyn, New York 

Determinants of Pulmonary of Medicine 

SrPlLetSefS: SS'for MedLl Bosoaroh, Cod.ra 

of Lebanon Hospital, Los Angeles, California Homoail 

William S. Blakemore, J. Wilham ^ H. M. Woske, Associate in 

ciparch Harrison Department of Surgical Res ’T„jjibala, Instructor in Medi- 
Mcinr^^ F. Heiman, Inst^ctor in » of Pennsyl- 

cine and Hadley Conn, Assistant Prrfessor o^^^ 

vania School of Medicine. Coronary Circulation to Vase- 

,*e „.e “ 

liSi" sSn.'M?yo C«. Kofbester, Minnesota 


8:15 p.m.-Scientific Session 

"Fireside Conferences 
Subjects and Discussion Leaders 

Management of ^‘'''"“"‘’'^iSl^'Sssor of Medicine, College of Physicians and Sur- 

l^TJeWo^Mayo Clinic Bochester, Minnesota 
Ward S. Fowler, Consultant m Physiology. May ^ 

Cancer of the Lung finical Professor of Radiology, Stanford Universi y 

TiToriiVnl School, Dallas, Texas 
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24th ANNUAL MEETING 


Fireside Conferences (continued) 

Risk of Major Surgery in Cardiac Operation and Results of Aortic and Mitral Valve Surgery. 
Recent Advances 

W. Donald Close, Associate Professor of Medicine, Indiana University School 
of Medicine, Indianapolis, Indiana 

C. Walton Lillehei, Professor of Surgery, University of Minnesota Medical School 
and Variety Club Heart Hospital, Minneapolis, Minnesota 
Electrocardiography. Vectorcardiography. Ballistocardiography. 

George E. Burch, Henderson Professor and Chairman, Department of Medicine, 
Tulane University School of Medicine, New Orleans, Louisiana 
Manuel Gardberg, Clinical Associate Professor of Medicine, Louisiana State 
University School of Medicine, New Orleans, Louisiana 
Recenf Developments in Tuberculin Testing 

J. Arthur Myers, Professor of Medicine and Public Health, University of Minne¬ 
sota Medical and Graduate Schools, Minneapolis, Minnesota 
Julius B. Novak, Medical Director, Tuberculosis Institute of Chicago, Hlinois 
The Viruses in Respiratory Diseases 

Milton V. Davis, Thoracic Surgeon, Dallas, Texas 

Edwin H. Lennette, Chief, Viral and Rickettsial Disease Laboratory, California 
State Department of Public Health, Berkeley, California 

Thomas G. Ward, Professor of Virology, University of Notre Dame, Notre 
Dame, Indiana 
Anticooguianf Therapy 

Lawrence R. Coke, Assistant Professor of Medicine, University of Manitoba, 
Winnipeg, Manitoba 

Benjamin Manchester, Assistant Clinical Professor of Medicine, George Washing¬ 
ton University School of Medicine, Washington, D. C. 

Immunization in Tuberculosis 

Lewis S. Jordan, Superintendent and Medical Director, Riverside Sanatorium, 
Granite Falls, Minnesota 

Sol Roy Rosenthal, Medical Director, Research Foundation, Chicago, Illinois 
Esophageal Disease 

Roy G. Klepser, Associate Professor of Thoracic Surgery, Georgetowm University 
Medical School, Washington, D. C. 

Herman J. Moersch, Chairman, Section of Internal Medicine, Mayo Clinic, 
Rochester, Minnesota 

Elmer C. Rigby, Active Staff, St. Vincent’s Hospital, Los Angeles, California 
Cor Pulmonalo 

George R. Herrmann, Professor of Medicine, Unu’ersity of Texas Medical Branch, 
Galveston, Texas 

Irving Mack, Associate Attending Physician, Chest Department, Michael Reese 
Hospital, Chicago, Illinois 
The Use of Inhalation Therapy 

Edwin R. Levine, Assistant Professor of Clinical Jledicine, Chicago Jiledical 
School, Chicago, Illinois 

Theodore H. Noehren, Assistant Professor of Internal Medicine, University of 
Buffalo College of Medicine and the Buffalo General Hospital, Buffalo, New York 
Max S._ Sadove, Division of Anesthesiology, University of Illinois Research and 
Educational Hospitals, Chicago, Illinois 
The Chest Physician In Court 

Jlr. Edward D. Bronson, Attomey-at-law, San Francisco, California 
Mr. John Wynne Herron, Trial Attorney, San Francisco, California 
Joseph F. Sadusk, Jr., Jlember, Committee on Medico-Legal Problems, American 
Medical Association; Associate Clinical Professor of Medicine, Stanford IFni- 
versity School of Sledicine, San Francisco, California 
Coronary Disease Including Medical and Surgical Therapy 

B. L. Brofman, Director, Cardiovascular Research, Jlount Sinai Hospital, Cleve¬ 
land, Ohio 

Johann L. Ehrcnhaft, Professor of Surgery, Chairman, Division of Thoracic 
Surgery, State University of Iowa, Iowa City, Iowa 

Joseph Edcikcn, Assistant Professor of Medicine, University of Pennsylvania 
School of Medicine, Philadelphia, Pennsylvania 
Polmonory Aspect* of Collagen Diseases 

Benson Bloom, Assistant Director of Professional Services, Veterans A.dminictra- 
tion Hospital, Bronx, N. Y. 

O. J. Fnrness, Private practice. Diseases of the Chest, Tucson, Arizona 
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Fireside Conferences (continued) 


Fungus Diseases of the Chest 


^ V/A AI A 1 Mkr AA T AAA Wy A. W A A A A W kA kA W 

Rheumatic and Congenital Heart Disease—Therapy and Prophyiaxis 

Benjamin M. Gasul, Director, Pediatric Cardiophysiology Department, Cook 
County Children’s Hospital, Chicago, Illinois _ 

Richard D. Rowe, Assistant Physician, Hospital for Sick Children, Toronto 

The Practical Evaluation of Lung Function v 

S. Thatcher Hubbard, Jr., Director, Cardio-Respiratory Laboratory (Private), 
Spokane, Washington .. c , i a 

Ross C. Kory, Associate Professor of Medicine, Marquette University School of 
Medicine, Milwaukee, Wisconsin 

* Martin M. Cummings, Director, Research Service, Veterans Administration, 

Washington, D. C. v c i 

Edward Lebovitz, Instructor of Medicine, University of Pittsburgh School of 

Medicine, Pittsburgh, Pennsylvania tt , 

David Salkin, Director, Professional Services, Veterans Administration Hospital, 

San Fernando, California 

Resuscitation of Heart-Treatment of Cordloe Arrest 

Thomas G. Baffes, Assistant Attending Surgeon, Children’s Memonal Hospital, 

B/^^eriinV Nichol, formerly Medical Director, Miami Heart Institute, Miami 

J.^Karl^Poppe, Clinical Associate, Department of Surgery, University of Oregon 
Medical School, Portland, Oregon 

The Use and Abuse of Steroid Therapy in Pulmonary Disease nf 

Winthrop N. Davey, Associate Professor in Internal Medicine, University of 

Michigan Medical School, Ann Arbor, Michigan -Poo-n Mncnitel Phicatro 

David B. Radner, Director, Chest Department, Michael Reese Hospital, Chicago 

"°'’’’ATert''rD™ Professor of Surgery, Stauford Dniversity 

Karrp.'’K“ oSt of Surgery Service, Ohio State University 

Health Center, Columbus, Ohio 

J. Coogan, Assoelale in Medicine, University of Illinois College of 
g£"S.nSr.i™“ociale Attending Physician, Mount Sinai Hospital, Nev, 
York City 

Ung°e” AsSte Professor of Medicine, Northwestern University Medical 

SfvafR^wf&^Seiate Clinical Professor of Medicine, University of Kansas 
School of Medicine, Kansas City, Missouri 

'‘"'"''ulS P. Bishop, Assistant Clinical Professor of Medicine, New York University 

^ofessor of Medicine, State University of 
New York College of Medicine, New York City 

Management of Chest Injuries alaov Clinic Boston, Massachusetts 

Hospital, New York 

lalhe*e'tt°&.‘H”!Sstont Professor of Pediatrics, Baylor University College 
of Medicine, Houston, Texas 

'"‘“"'li" idro„?rTho:.t''sS4S^^ 

surgeon, Yeterans Administration Hospi- 

tal, Tucson, Arizona 
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24th ANNUAL MEETING 


Fireside Conferences (continued) 

New Trends in Physical Rehabilitation of Cardia-Pulmonary Disease 

John H. Aides, Director, Eehabilitation Center, Cedars of Lebanon Hospital, Los 
Angeles, California 

Edward A. Piszczek, Field Director, The Suburban Cook County Tuberculosis 
Sanitarium District, Forest Park, Illinois 

Saturday, June 21 

10:00 a.m.—Combined Scientific Session 

Pulmonary and Cardiac Function Studies in Sickle Cell tt>n 0 Disease 
Kenneth M. Moser, Assistant Chief, Peter C. Luchsinger, Chief, Cardiopulmonary 
Laboratory, District of Columbia General Hospital, Washington, D. C., and Sol 
Katz, Adjunct Clinical Professor of Medicine, Georgetown and George Wash¬ 
ington University Medical Schools, Washington, D. C. 

Bronchogenic Cysts in Patients Presumed to Have Pulmonary Tuberculosis 
Neil C. Andrews, Chief of Surgery, Philip C. Pratt, Chief of Laboratories and 
A. J. Christoforidis, Chief of Radiology, Ohio Tuberculosis Hospital, Columbus, 
Ohio 

Forum on Pulmonary and Cardiovascular Effects of Smoking 

Moderator: 

Julius H. Comroe, Director, Cardiovascular Research Institute, University 
of California Medical Center, San Francisco, California 

Panel: 

Kelly T. McKee, Associate Professor of Medicine, Medical College of 
South Carolina. Charleston, South Carolina 

McKeen Cattell, Professor of Clinical Pharmacology, Cornell University 
Medical College, New York City 

Richard J. Bing, Professor of Medicine, Washington University School of 
Medicine, St. Louis, Missouri 

12:00 noon—Round Table Luncheon Discussions (See page 455} 

2:00 p.m,—Scientific Session No. 1 

Implications of Recent Findings on the Pathology and Pathogenesis of Benign Pul¬ 
monary Histoplasmosis 

Henry C. Sweany, Director of Research and Pathology, David F. Gorelick, Con¬ 
sulting Pathologist, Fred C. Coller, Consulting Pathologist and James L. Jones, 
Histological Technician, Missouri State Sanatorium, Mount Vernon, Missouri 
Middle Lobe Disease 

David H. Waterman, Sheldon E. Domm and William K. Rogers, Attending Thor¬ 
acic Surgeons, University of Tennessee Memorial Research Center and Hospital, 
Knoxville, Tennessee 
Trigger Mechanisms in Asthma 

Richard H. Overholt, Thoracic Surgeon, New England Deaconess and New Eng¬ 
land Baptist Hospitals, Boston, Massachusetts 

Symposium on Idiopathic interstitial Fibrosis of the Lung 

Moderator: 

H. Corwin Hinshaw, Clinical Professor of Medicine (Diseases of the 
Chest), Stanford University School of Medicine, San Francisco, California 

Panel: 

Hurley L. Motley, Professor of Medicine and Director, Cardio-Respiratory 
Laboratory, University of Southern California, Los Angelos, California 
David M. Spain, Associate Professor of Pathology, Columbia University 
College of Physicians and Surgeons, New York City 
Gary Zuckcr, Assistant Clinical Professor of Medicine, New York Univer¬ 
sity College of Jilcdicine, New York City 

2.'00 p.m.—Scientific Session No. 2 

Coronary Arteriography 

Charles T. Dotter, Professor of Radiology, Louis H. Frischc, Associate Pro¬ 
fessor of Radiology, Etsuko Kawashinia, Resident in Radiology, and W. Hoskin- 
son, Medical Student, University of Oregon Medical School, Portland, Oregon 
Intracardiac Surgery Using the Kay-Anderson Heart long Atachinc 
Jerome Harold Kay, Robert M. Anderson, Louis C. Bennett, Rubin Lewis, 
William Musicant, Edward M. SjTidcr, Jr., John Mcihaus, Oscar Magidson and 
Jack Sheinkopf, University of Southern California School of Medicine and St. 
Vincent’s Ho.'ipitnl, Los Angeles, California 
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Saturday, June 27 (continued) 


April, loss 


ver.ity „f ffinnesito mSYIc&S V.J'tHodges, Urn. 
apolis, Minnesota Variety Club Heart Hospitat Min^ne- 

Ch ^^^"^ov7lcvtlr%^!sZsl} Surgery of 

Moderator: Atherosclerosis 

a.uV“#-tTchool '"o'fSd&nt L» 14 St™&ttZ 1 r‘>' 

Maurice Sokolow, Associate Professor of Medicinef Chirf of Cardbvascu- 

Med“tai'°s;„ ISS; CaSrii”'’ 


Sunday, June 22 


9i00 a.m.-’Scientific Session No. 1 

Symposium on the Biologic Effects of Radio>Active Exposure on the lungs 

Moderator: 


Panel: 


L. Henry Garland, Clinical Professor of Radiology, Stanford University 
School of Medicine, San Francisco, California 


Hardin B. Jones, Professor of Physiology, University of California School 
of Medicine, San Francisco, California 

George R. Meneely, Associate Professor of Medicine, Vanderbilt Univer¬ 
sity School of Medicine, Nashville, Tennessee 

Sydney F. Thomas, Assistant Clinical Professor of Radiology, Stanford 
University School of Medicine, San Francisco, California 


Symposium on the Biologic Effects of Air Pollution on the Lungs 

Moderator: 

Seymour M. Farber, Associate Clinical Professor of Medicine, In Charge, 
University of California Tuberculosis and Chest Service, San Francisco, 
California 

Panel: 

John R. Goldsmith, Head, Studies of Health Effects of Air Pollution, 
California Department of Public Health, Berkeley, California 
Albert Roberts, Chief, Clinical Investigation, Air Pollution Medical Pro¬ 
gram, Public Health Service, Wahsington, D. C. 

Moyer D. Thomas (D.Sc.), Stanford Research Institute, Menlo Park, Cal. 


9:00 a.m,—Scientific Session No. 2 


Clinical Cordiac Conference 


Moderator: _ _ • 

John J. Sampson, Clinical Professor of Medicine, University of California 
School of Medicine, San Francisco, California 

Pci''fZ€'t * 

Jesse L. Carr, Clinical Professor of Pathology, University of California 
School of Medicine, San Francisco, California . ^ 

Eliot Corday, Assistant Clinical Professor of Medicine, University of 
California School of Medicine, Los Angeles, California ^ 

Earle B. Kay, Director of Cardiovascular Surgery, St. Vincent’s Chanty 
Hospital, Cleveland, Ohio , 

Arthur M. Master, Consultant Cardiologist, The Mount Sinai Hospital, 


New York City 

Arthur Selzer, Clinical Professor of Medicine, 
of Medicine, San Francisco, California 


Stanford University School 
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Sunday, June 22 (continued} 

Symposium on Congenital Heart Disease 

Moderator: 

Saul J._ Robinson, Associate Clinical Professor of Pediatrics, Stanford 
University School of Medicine, Chief of Pediatrics, Mount Zion Hospital, 
San Francisco, California 

the Pathologic Anatomy of Ventricular Septal Defects 

Maurice Lev, Director, Congenital Heart Disease Research and Training Center, 
Hektoen Institute, Chicago, Illinois 

Follow-Up Studies on the Hemodynamics of Ventricular Septal Defects 

Joshua Lynfield, Associate in Cardiophysiology, Cook County Hospital, Chicago, 

Illinois 

Clinical Findings in Patients with Ventricular Septal Defects 

James DuShane, Assistant Professor of Pediatrics, University of Minnesota 
Graduate School of Medicine, Rochester, Minnesota 

Present Day Views Regarding Surgery in Patients with Ventricular Septal Defects 
Denton A. Cooley, Associate Professor of Surgery, and Dan G. McNamara, 
Associate Professor of Pediatrics, Baylor University College of Medicine, 
Houston, Texas 

PANEL DISCUSSION 

Moderator: 

Saul J. Robinson, San Francisco, California 

Panel: 

Denton A. Cooley, Houston, Texas 
James DuShane, Rochester, Minnesota 
Maurice Lev, Chicago, Dlinois 
Joshua Lynfield, Chicago, Illinois 

12:00 noon—Round Table Luncheon Discussions (See page 456) 

2:00 p.m.—Combined Scientific Session 

Clinical and Roentgenologic Signs of Collagen Diseases Involving the Thorax 
Charles M. Nice, Jr., Associate Professor of Radiology, University of Minnesota 
Medical School, Minneapolis, Minnesota; A. N. K. Menon, Lecturer in Radiology, 
Stanley Medical College, Madras, India, and Leo G. Rigler, Director of Post¬ 
graduate Medical Education, Cedars of Lebanon Hospital, Los Angeles, California 

Myasthenia and Malignant Intrathoracic Tumors 

Edward H, Lambert, Associate Professor of Physiology, E. Douglas Rooke, 
Instructor in Neurology, Lee M. Eaton, Professor of Neurology, and Corrin H. 
Hodgson, Assistant Professor of Medicine, Mayo Foundation Graduate School, 
University of Minnesota, Minneapolis, Minnesota 

Primary Pulmonary Hypertension 

Harry Goldberg, Assistant Professor of Medicine, Jonas Brachfeld, Former 
Cardiac Fellow, and Attilio Reals, Former Cardiac Fellow, Hahnemann Medical 
College and Hospital, Philadelphia, Pennsylvania 

The Prognosis of Lung Cancer 

Katharine R. Boucot, Professor of Preventive Medicine and Clinical Professor 
of Medicine, Utako Horie, Lois Mattox Miller Fellow in Preventive Jledicine, 
■Woman's Medical College of Pennsylvania; and Martin J. SokolofF, Associate 
Professor of hicdicine, Jefferson Medical College, Philadelphia, Pennsylvania 

r' 

[volution of Carcinoma of the Lung 

Leo G. Rigler, Director of Postgraduate Medical Education, Cedars of Lebanon 
Hospital, Los Angeles, California 

f Post Traomoffc Aneoryim of the Thoracic Aorta 

James C. Hunt, Section of Medicine, Howard B. Burchcll, and F. Henry Ellis, 
Section of Surgery, Mayo Clinic, Rochester, Minnesota 

Ssophageal Replacement with o Reversed Gastric Tube 

Henry J. Heimlich, Adjunct Thoracic Surgeon, lilontefiorc Hospital, New York 
City 

Intracordiac Anatomy In Patients with Congenital Heart Lesions 
F. Mason Sones, Jr« Director, Cardiac Catheterization Laboratory, Cleveland 
I Clinic Foundation, Cleveland, Ohio 











464 


AMERICAN COLLEGE OF CHEST PHYSICIANS 


April, 1958 


A'3 


ROUND TABLE LUNCHEONS 
Friday^ June 20 

A-l Recent Advances in Diagnosis and Therapy of Coronary Disease 

Richard A. Gilman, Thoracic and Cardiovascular Surgeon, San Diego, California 
Lewis Gunther, Co-Chief of Medicine, Cedars of Lebanon Hospital, Los Angeles, 
California 

Nathaniel E. Reich, Clinical Assistant Professor of Medicine, State University of 
New York College of Medicine, Brooklyn, New York 

Moderator: Oglesby Paul, Clinical Associate Professor of Medicine, University of 
Illinois College of Medicine, Chief of Cardiac Clinic and Assistant 
Attending Physician, Presbyterian Hospital, Chicago, Illinois 

A-2 Cardiac in Industry 

Daniel C. Braun, Lecturer in Occupational Medicine, Graduate School of Public 
Health, University of Pittsburgh, Pittsburgh, Pennsylvania 
Samuel A. Weisman, Associate Clinical Professor of Medicine, University of 
Southern California School of Medicine, Los Angeles, California 
Paul J. Whitaker, Medical Director, Allis-Chalmers Manufacturing Company, 
West Allis, Wisconsin , . tt • 

Moderator: John F. Briggs, Associate Professor of Clinical Medicine, University 
of Minnesota, Minneapolis, Minnesota 

Treatment of the Patient with Inoperable Lung Cancer 

William F. Mazzitello, Assistant Professor of Medicine, University of Minnesota 
Medical School, Minneapolis, Minnesota 

John P. Medelman, Clinical Associate Professor of Radiology, University of Minne¬ 
sota Medical School, Minneapolis, Minnesota „ . 4 . i 

Richard H. Overholt, Thoracic Surgeon, New England Deaconess Hospital, Boston, 

Moderator; William E. Adams, Raymond Professor of Surgery, University of 
Chicago School of Medicine, Chicago, Illinois 

Management of Chronic Respiratory Insufficiency .. j; T>„ff„i„ 

Howard G. Dayman, Assistant Professor of Medicine, University of Buffalo 

School of Medicine, Buffalo, New York _ nf Medical 

Marvin S. Harris, Clinical Professor of Thoracic Diseases, Col g 

o( ./.e P.K-- OP-p.nriv. .o .to t„».l 

SulTs. Cohen, Aesislant Medical Director, Glen Lake Sanatarinn., Oak Ter- 

B:“;r"‘rMiSheU, Associate Professor of Medicine, University of Colorado 

?:rs A. “o,!S.iS "ary Disease Service, Fitssinrons Arn,y Hos- 

pital, Medical Director and Snperlntendent, Chicago State 

Moderator: H^Stniato'lm, Chicago, minois 

Woiver nntJb.-otie Ihompy 

Joseph B. Geraci, Assistant Medicine Rochester, Minnesota 

of Minnesota Graduate School of ^ Medicine, Washington University 

Alfred Goldman, Associate Professor of Clinical Medicin , 

School of Medicine, St. Louis, . . University of Washington Medical 

William M. M. Kirby, Professor of Medicine, University 

School, Seattle, Washington Professor of Medicine, Jefferson Jledical 

Please complete reservation form on page 466 
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ROUND TABLE LUNCHEONS 
Saturday, June 21 

B-1 Selection of Patientc for Surgery with Acquired Valvular Lesions 

Robert P. Glover, Director of Cardiovascular Research Laboratories and Chief of 
Thoracic and Cardiac Surgery, Presbyterian Hospital, Philadelphia, Pennsylvania 
Alfred Goldman, Director, Cardiac Hospital, City of Hope Medical Center, 
Duarte, California 

Henry A. Zimmerman, Chief of Cardiovascular Service, St. Vincent’s Charity Hos¬ 
pital, Cleveland, Ohio 

Moderator; Arthur Selzer, Clinical Professor of Medicine, Stanford University 
School of Medicine, San Francisco, California 

B-2 Trauma and Heart Disease (Rehabilitation) 

Ray W. Kissane, Professor of Medicine in Cardiology, Ohio State University Col- 
lege of Medicine, Columbus, Ohio 

H. Easton McMahon, Assistant Clinical Professor of Medicine, New York Medical 
College, New York City 

Joseph M. Ryan, Clinical Assistant Professor of Medicine, University of Minne- 
^ sota Medical School, Minneapolis, Minnesota 

Moderator; Philip Lee, Department of Medicine, Palo Alto Medical Clinic, Palo 
Alto, California 

6-3 Present Indications for Thoracic Surgical Procedures 

E. C. Drash, Clinical Professor of Surgery, University of Virginia School of 
Medicine, Charlottesville, Virginia 

John B. Grow, Chief, Thoracic Surgery, National Jewish Hospital, Denver, 
Colorado 

W. Elliott Harrison, Clinical Assistant Professor of Surgery, University of 
British Columbia, Vancouver, British Columbia 

Moderator; Paul C. Samson, Associate Clinical Professor of Surgery, Stanford 
! University School of Medicine, San Francisco, California 

6-4 Pulmonary Bmbolism 

I Chilton Crane, Senior Associate in Surgery, Peter Bent Brigham Hospital, 

Boston, Massachusetts 

' Ivan F. Duff, Associate Professor of Internal Medicine in Charge of Rackham 

Arthritis Research Unit, University of Michigan, Ann Arbor, Michigan 
Travis Winsor, Assistant Clinical Professor of Medicine, University of Southern 
' California School of Medicine, Los Angeles, California 

I Moderator; Harold L. Israel, Associate Professor of Medicine, Graduate School 

j of Medicine, University of Pennsylvania, Philadelphia, Pennsylvania 

6-5 Problems in the Early Diagnosis of Poimonary Emphysema 
; J. K. Curtis, Clinical Professor of Medicine, University of Wisconsin Medical 

‘ School, Madison, Wisconsin 

Harold A. Lyons, Associate Professor of Medicine, State University of New York, 
** Downstato Medical Center, Brooklyn, New York 

Bernard J. O’Loughlin, Associate Professor of Radiology, University of Cali¬ 
fornia School of Medicine, Los Angeles, California 

Moderator; R._ Drew Jlillcr, Assistant Professor of ^ledicinc. University of 
Minnesota Graduate Medical School, Rochester, IVIinnesota 

p 

8-6 The Evaluation of Disability in Industrial Lung Diseases 

Mr. Warren L. Hanna, Attorney-at-law, San Francisco, California 
Abraham H. Russakoff, Associate Clinical Professor of Jlcdicine, Medical College 
- of Alabama, Birmingham, Alabama 

Joseph P_. Tomashefski, Assistant Professor of Medicine and Physiology, Ohio 
State University College of Medicine, Columbus, Ohio 
Mr. Theodore C. Waters, Attomey-at-law, Baltimore, Maryland 
Moderator; Reginald H. Smart, Clinical Professor of Medicine and Coordinator 
of Chest Disease Instruction, University of Southern California 
School of Medicine, Los Angeles, California 

» Please complete reservation form on page i€C 
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ROUND TABLE LUNCHEONS 
Sunday, June 22 

Recent Advances in Cardiac Therapy 

Milton W. Anderson, Consultant in Medicine, Mayo Clinic, Rochester, Minnesota 
John M. Askey, Associate Clinical Professor of Medicine, University of Southern 
California School of Medicine, Los Angeles, California 

Benjamin Manchester, Assistant Clinical Professor of Medicine, George Washing¬ 
ton University School of Medicine, Washington, D. C. 

Moderator: John J. Sampson, Clinical Professor of Medicine, University of Cali¬ 
fornia School of Medicine, San Francisco, California 

Congenital Malformations of the Heart 

Paul Adams, Jr., Assistant Professor of Pediatrics, University of Minnesota Medi¬ 
cal School, Minneapolis, Minnesota ■ 

Robert A. Miller, Head Cardiologist, Children’s Memorial Hospital, Chicago, 

Mors^Shapiro, Senior Cardiac Consultant, City of Hope Medical Center, Duarte, 

Moderator.* Forrest Adams, Associate Professor of 

University of California School of Medicine, Los Angeles, California 

Probfems in the Selection of Patients for Travel by Air-Present and 
Earl T Carter, Assistant Professor^ of Preventive Medicine and Physiology, 
Ohio State University College of Medicine, Columbus, Ohio o u ^ ^ 

C 0 Assoelte Pwtesor of Medicine, Mar,ucttc Univcrs.ty School .1 

S.tGTdcS'fcSm“n; Medical Concmittce, Air Transport Association of 

°E SLor and Chairman, Department of Pediatrics, Unircrsity 

AsiSi^J of Colorado School of 

Mexico 

Cr? rd"™"" BUeases of the Ch.t. SC P— , 

Ifhnl. LaDue, Associate Professor of Mcdioine, Como.l University Moto 

sri™! SSnerly Professor of Eadiol.gy, «erson Medical Colleg., 

S:;rr”tTod™ Cons„.tant in Internal Medicine, Mayo Chmc, 
Rochester, Minnesota 

The """•ao"’'"'^“''"nrsniTry UntvSy rf Ten'Lssee Colleee of Modi- 
T, —a. AT Parr Professor 01 burgerii, •< 

ciL, Memphis, Tennessee Mount Sinai Hospital, Miami Beac , 

Alexander Libow, Associate Attending, 

A Smith Medical Director, New Jersey Sanatorium for 

Sen^Gardner, New Jersey Tuberculosis, California State De- 

Moderator: H^lth, Berkeley, California 

^ Please complete reservation form on page 466 
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SPECIAL EVENTS 
WednesdoYf June 18 

3:30 p.m.—SEMINAR, COUNCIL AND COMMITTEE ON UNDERGRADUATE 
MEDICAL EDUCATION 

Undergraduate Teaching of Tuberculosis end Chest Diseases 
at the University of California School of Medicine 

Moderator: Seymour M. Father, In Charge, University of California Tuberculosis and 
Chest Service, San Francisco, California 
Differential Diagnosis 

Alvin S. Hambly, Assistant Clinical Professor of Medicine, University of California 
School of Medicine, San Francisco, California 

Antimicrobial Therapy 

William Mandel, Clinical Instructor in Medicine, University of California School of 
Medicine, San Francisco, California 
Pulmonary Physiology 

Roger H. L. Wilson, Assistant Clinical Professor of Medicine, University of Cali¬ 
fornia School of Medicine, San Francisco, California 
Cancer Cytology , 

Sam Pfarr, Senior Cytology Technician, University of California School of Medi¬ 
cine, San Francisco, California 
Thoracic Surgery 

Max E, Childress, Clinical Instructor in Surgery, University of California School 
of Medicine, San Francisco, California 
Summarization 

Mortimer A. Benioff, Assistant Clinical Professor of Medicine, University of Cali¬ 
fornia School of Medicine, San Francisco, California 
Discussion 

Theodore H. Noehren, Buffalo, New York 

Chairman, Council on Undergraduate Medical Education 

William M. Lees, Chicago, Illinois 

Chairman, Committee on Undergraduate Medical Education 

Thursday, June 19 

4:00 p.m.—OPEN FORUM, COUNCIL ON HOSPITALS 

Have We Exhausted Our Case-Finding in Chest Disease? 

Chairman; Otto L. Bettag, Director, Illinois Department of Public Welfare, Chicago 
Communities 

Edward T- Blomquist, Jledical Director, Chief, Tuberculosis Program, Division of 
Special Health Services, Department of Health, Education, and Welfare, Public 
Health Service, Washington, D. C. 

Penal Institutions 

John H. Fountain, Director, Division of Tuberculosis Control, King County Health 
Department, Seattle, Washington 
General Hospitals 

John P. Mcdclman, Clinical Associate Professor of Radiology, University of Minne¬ 
sota Medical School, Minneapolis, Minnesota 

Schools 

J. Arthur Myers, Professor of Internal Sledicine and Public Health, Medical and 
Graduate Schools, University of Slinnesota, Minneapolis, Minnesota 
Mental Institutions 

Ernest Toller, Chief, Tuberculosis Control Sendee, Illinois Department of Public 

Welfare, Chicago, Illinois 

Questions and discussion from the floor 

4:00 p.m.—OPEN FORUSl, COUNCIL ON RESEARCH 

Alvan L. Barach, New York City, Chairman, Council on Research, presiding 
Presentation cl Committee Report* 

Tlic above meetings are open to all members of the College. Discussion from the floor. 
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ADMINISTRATIVE SESSIONS 

Wednesday^ June 18 

8:00 a.m.—Committee on Seminars 
10:00 a.m.—Executive Council 
2:00 p.m.—Board of Regents 


Thursday, June 19 

9:00 a.m.—Meetings of all Councils and Committees 
9:00 a.m.—Examinations for Fellowship (mitten) 

12:00 noon—LUNCHEON, JOINT MEETING 

Board of Governors and Boards of Regents 

David H. Waterman, Knoxville, Tennessee, Chairman, Board of Governors, 
presiding 

Awarding of Certificates of Merit to Past-Presidents of College Chapfers 
Burgess L. Gordon, Albuquerque, New Mexico, President 

Presentation of Reports 

Council on Undergraduate Medical Education _ 

Theodore H. Noehren, Buffalo, New York, Chairman 

Council on Postgraduate Medical Education _ 

J. Wlnthrop Peabody Sr., Washington, D. C., Chairman 

Council on Research 

Alvan L. Baracli, New York, N. Y., Chairman 
Council on Hospitals 

Otto L. Bettag, Chicago, Illinois, Chairman 

Committee on Membership , _ 

Chevalier L, Jackson, Philadelphia, Pennsylvania, Chairman 

Committee on Motion Pictures ^ 

Paul H. Holinger, Chicago, Illinois, Chairman 

Committee on Liaison with State and County Medical Societies 

Robert B. Morrison, Austin, Texas, Chairman 

BurgSs L^CMdon, Albuquerque. New 
Fifth International Congress on Diases of the Chest 
Tokyo, Japan, September 7-11,,19o» 

Murray Kornfeld, Chicago, Illinois 
Silver Anniversary, 25th Annual Meeting 
Atlantic City, June 3-7,19o? 

Jay Arthur Myers, Minneapolis, Minnepta 

Silver Anniversary, Homecoming Meeting 
Albuquerque, New Mexico, 1%9 
Roy F. Goddard, Albuquerque, New Mexico 

Silver Anniversary, “1959 

Dallas, Texas, Novemb^ 29-30,1959 
Alvis E. Greer, Houston, Texas 

1:30 p.m.—Meeting, Oral Examiners 

2:00 p.m.— Examinations for Fellowship (oral) 

2:00 p.m.—Meetings of Council and ^ College Chapter Officials 

2:30 p.m.-^oint Meeting, Committee on Membership and Colleg 


Friday, June 20 

2:00 p.m.—Committee on Nominations 
2:00 p.m.—Committee on Insurance 
3:00 p.m.—^Editorial Board 
6:00 p.m.—Chapter Meetings 



V 



i 

f ■ 





\ 

\ 

\ 

\, 

k 

t 

\ 

s 

i> 

\. 

\ 

\ 


\ 


.1 

V 

\ 

\ 


Vol. XXXIII 24th ANNUAL MEETING 459 

Saturday, June 21 

9:00 a.m.—OPEN ADMINISTRATIVE SESSION 

Burgess L. Gordon, Albuquerque, New Mexico, President, presiding 

Report of the Historian 

Report of the Treasurer 

Report of the Executive Director _ 

Report of the Committee on Nominations 
Election of Officers 
10:00 a.m.—^Executive Council 

Sunday, June 22 
8:00 a.m.—Past-Presidents’ Breakfast 
10:00 a.m.—Executive Council 
2:30 p.m.—Board of Regents 

6:00 p.m.—Dinner Meeting, Section on Pediatric Cardiology 

Benjamin M. Gasul, Chicago, Illinois, Chairman, presiding 

SOCIAL ACTIVITIES 

Saturday, June 21 

6:00 p.m.—Annual Convocation (Formal) 

7:00 p.m.—Cocktail Party 

Sponsored by The Panray Corp., New York City 
7:30 p.m.—Annual Presidents’ Banquet 

This is strictly a social evening and there will be no speeches 
9:30 p.m.—^After-Dinner Dancing 

Sponsored by the California Chapter of the College. Music by the Jimmy 
Blass Orchestra 

'The above functions will be held at the Fairmont Hotel 

LADIES ACTIVITIES 

Thursday, June 19 

12:30 p.m.—Luncheon, Piro’s Restaurant 

Within pleasant walking distance of delightful Jackson Square in one of 
the oldest sections of San Francisco. The Interior Decorator Display 
Shops will have open house with conducted tours especially for the Indies 
of the College. 

Friday, June 20 

6:30 p.m.—Cocktails 

7:00 p.m.—Oriental Dinner, Terrace Room, Fairmont Hotel 

Dinner will be followed by a Japanese Fashion Show including an enticing 
combination of costumes'designed for modem leisure wear in Japanese 
fabrics and authentic Japanese Kimonos. 

Saturday, June 21 

6:00 p.m.—College Convocation 
7:00 p.m.—Cocktail Party 

Sponsored by The Panray Corp., Now York City 
7:30 p.m.—Annual Presidents' Banquet 

This is a social event — no speeches 
9:30 p.m.—After-Dinner Dancing 

Sponsored by the California Chapter of the College. Music by the Jimmy 
Blass Orchestra 

The Saturday functions will be held at the Fairmont Hotel 

Sunday, June 22 

Information brochures will bo available at the Ladies Registration Desk and the 
members of the Ladies Reception Committee will be pleased to assist in arrange¬ 
ments for shopping, lours of Chinatown, Fisherman’s Wharf, and other places of 
interest. 
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motion picture program 

wMcb "'ith diseases of the chest 

Sunday, June 20, 21 and 22 Additinmt P^^Sram on Friday, Saturday and 

Motion Pictures’of the Coilege fo^rS^ considered by the CommSe o2 

Differential Diagnosis and Treatment af Lobar emphysema of Infants 

0 er A. Abbott. Emory University School of Medicine, Emory University. Georgia 
Traumatic Hernia of the Diaphragm 

Chicago and 1jn1v^4ity*'ofH£is^Scago,^m University of 

Transposition of the Great Vessels 

Thomas G. Baffes and Willis J. Potts, Children’s Memorial Hospital. Chicago, Ill. 
Segmental Resections of Multiple Congenital Arteriovenous Aneurysms 
Oe Theron Clagett, Mayo Clinic, Rochester, Minnesota 

Surgical Removal Myxoma Left Auricle Simulating Mitral Stenosis 

nStofi'eS?*’' '*• College of Medicine, 

Repair of Interatrial Septal Defect Utilizing Cardiopulmonary By-Pass 

Gianfraucesco, E, A. Brannstein and Irving 
Hospital and Jewish Chronic Disease Hospital, Brookljm, New 

Closure of Interventricular Septal Defect Using the Pump Oxygenator 

J. L. Ehrenhaft, State University of Iowa Hospitals, Iowa City, Iowa 

Surgical Monagemenf of the Complications of Reflux Esophagitis 

F. Henry Ellis, Jr., Mayo Clinic, Rochester, Minnesota 

Esophageal Reconstruction with Colon Transplant 

Paul F. Fox and David S. Jones, Stritch School of Medicine, Loyola University, 
Chicago, Illinois 

The Mitral Valve—Dynamic Pathology and Surgery 

Robert P. Glover, Julio C. Davila and Robert G. Trout, The Presbyterian Hospital, 
Philadelphia, Pennsylvania 

Esophageal Replacement by a Reversed Gastric Tube 
Henry J. Heimlich, New Rochelle, New York 

Cordiac Py-Pass and Elective Arrest with Autogenous Oxygenation 

James A. Helmsworth, William R. Cole, James Neely and Ralph Shabetai, Uni¬ 
versity of Cincinnati College of Medicine, Cincinnati, Ohio 

Anomalies of the Aortic Arch — Development of the Aortic Arch 

George H. Humphreys II, Columbia-Presbyterian Medical Center, New York, N. Y. 

Left Heart Catheterization 

G. H. Lawrence, Mason Clinic, Seattle, Washington 

The Anatomical Correction of the Tetralogy of Fallot Defects Under Direct Vision, Utilizing 
the Pump-Oxygenator 

C. Walter Lillehei, Richard A. DeWall, Herbert E. Warden, and Richard L. Varco, 
University of Minnesota Medical School, Minneapolis, Minnesota 

A Syndrome of Congenital Defects Involving the Abdominal Wall, Diaphragm, Sternum, Heart 
and Pericardium 

Mark M. Ravitch, Baltimore City Hospitals, Baltimore, Maryland 
Mitral Commissurotomy 

John V. Thompson and E. R. Eaton, Methodist Hospital, Indianapolis, Indiana 

Excision of Epiphrenic Diverticulum of the Esophagus 

Hawley H. Seiler, St. Joseph’s Hospital, Tampa, Florida 
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ANNUAL CONVENTION, STUDENT AMERICAN MEDICAL ASSOCIATION 

The 7th Annual Convention of the Student American Medical Association 
will be held at the Morrison Hotel, Chicago, May 1-4. More than a score of 
prominent physicians have accepted invitations to participate in the first 
full-scale scientific sessions, to be presented with the cooperation of the 
American College of Chest Physicians, the American College of Obstetricians 
and Gynecologists, and the William S. Merrell Company. 

Dr. Theodore H. Noehren, Buffalo, New York, representing the Council 
on Undergraduate Medical Education of the American College of Chest Phy¬ 
sicians, has arranged the following program to be presented Friday morning. 
May 2: 

Presiding: Bui’gess L. Gordon, Albuquerque, New Mexico, President, Ameri¬ 
can College of Chest Physicians 

"The Incidence of Pulmonary Tumors in Mice Exposed to Aerosols 
of Therapeutic Agents” 

James T. Post, Portland, Oregon (winner, 1957 College Essay 
Contest) 

Discussion: David B. Radnor, Chicago, Illinois 
"Heart Surgery Today—Its Accomplishments and Promises” 
Charles P. Bailey, Philadelphia, Pennsylvania 
“Everything in the Book” (Discussion of 100 Cases of Chest 
Pathology) Theodore H. Noehren, Buffalo, New York 
Discussion: Karl H, Pfuetze, Chicago, Illinois 
X-ray Conference 

Moderator: Herman J. Moersch, Rochester, Minnesota 
Panel: J. Maxwell Chamberlain, New York City; John R. 

McDonald, Rochester, Minnesota; Colonel James 
A. Wier, Denver, Colorado 
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College Chapter News 

OKLAHOMA CHAPTER 

A Pembine-type conference will be presented at the annual meeting of 
the Oklahoma Chapter, to be held jointly %vith the state Trudeau Society at 
the Western Hills Lodge, Waggoner, April 19-20. The program is as follows: 
Saturday, April 19—Moderator: Richard M. Burke, Tulsa, President. 

2:00 p.m. Introductory remarks: J. Floyd Moorman, Oklahoma City, 
President, Oklahoma Trudeau Society 

“Ten Consecutive Admissions with Pulmonary Histoplasmosis, 
Missouri State Sanatorium, Mount Vernon” 

“Evaluation of Pulmonary Function Studies” 

Medical interpretation—^William W. Stead, Gainesville, Florida 
Surgical interpretation—Harry E. Walkup, Oteen, N. C. 

6:00 p.m. Social hour 

7:00 p.m. Dinner—James F. Hammarsten, Oklahoma City, presiding 
Guest speaker: Harry E. Walkup 
Sunday, April 20—Moderator: Allen E. Greer, Oklahoma City 
9:00 a.m. “Ten Cases with Silico-tuberculosis Seen Prior to December, 1957, 
Eastern Oklahoma Tuberculosis Sanatorium” 

Forrest P. Baker, Talihina 

“Ten Consecutive Pulmonary Resections with Postoperative Space 
Problems” 

Harley C. Darnall, State Sanatorium, Arkansas 
12:16 p.m. Luncheon 

J^iicrnoon session—J. Lewis Yates, Mt, Vernon, Missouri 
1:30 p.m. “A Group of Discharges with Collagen Vascular Disorders, West¬ 
ern Oklahoma Tuberculosis Sanatorium” 

Glen P. Dewberrj’, Clinton 
Critique 

William W. Stead, Harrj* E. Walkup 
4:00 p.m. Business meeting 
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MISSOURI CHAPTER 

A joint meeting of the Missouri Chapter of the College and the Missouri 
Trudeau Society will be held at the Hotel Statler, St. Louis, Sunday, April 13. 
The program is as follows: 

11:30 a.m. Business meetings 
12:00 noon Luncheon 

1:00 p.m. “Benign Obstructing Lesions of the Esophagus” 

Duane Carr, Memphis, Tennessee 
“Cineangiocardiography Method and Demonstration” 

J. Girard Mudd, St. Louis 

“Progress Report on Combined Therapy of Tuberculosis Using 
Pyrazinamide” 

Bernard Friedman and Mario Pianetto, St. Louis 


NEW JERSEY CHAPTER 

The New Jersey Chapter will meet in Atlantic City, May 21, in conjunction 
with the annual meeting of the state medical society. The following program 
will be presented: 

10:00 a.m. “Endoscopic Therapy of Lung Abscess” 

A. Albert Carabelli, Trenton ■ a 

“Fluoroscopic Determination of Pulmonary Stenosis A New 

Sign” 

“F^Sh^l^^ulm^ic Stenosis and Deaf Mutism—Clinical and 

Genetic Considerations” ., a 

Sanford M. Lewis, Lawrence Gilbert, David Biber, and 
Benjamin B. Sonnenblick, Ph.D., Newark 

“Evaluation of Pleural Biopsy” n ipo f nrnrio’P 
William B, Abrams, Maurice J. Small, East . ,, 

“Use of Meticorten in Chronic Pulmonary Tuberculosis 

Paul K. Bornstein, Asbury Park; Israel G. Epstein, G. Nair, 
Brooklyn, New York 

12:30 Luncheon and business meeting 

NEW ENGLAND STATES CHAPTER 

' 9 T”m"'‘''ctafrmam Hein. J. Hospital. 

■"“"‘pSrtio”'® SdJ problems by dVs. Paul Ware, Osear 
Ware and Oscar Feinsilver, Worcester. Ohqtructive 

lig MRral Stenosis with Obliterative Pleuritis 

Symposium on Tuberculosis: 

“The Present Status of Chemotherapy 

0* ~ry 

“Ambiilatorv Treatment of Pulmonary 

Emil Rothstein, Manifestations” 

“Pulmonary Embolism, Roptgeno g 
Felix G. Fleischner, Boston 
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2:00 p.m. Chairman: Eudolph Kurzmann, Cambridge, Massachusetts 
“Principles of the Ventilatory Eesponse in Pulmonary 
Emphysema” 

Alvan L. Barach, New York City 
Discussion: Maurice S. Segal, Boston 
“Circulatory Diseases of the Lungs” 

Robert P. McCombs, Boston 
“Management of Diagnostic Problems Associated with 
Cancer of Lung” 

Max G. Carter, New Haven, Connecticut 
“The Present Status of Management of Carcinoma of the 
Esophagus” 

John W. Strieder, Boston 

“Results of Megavoltage Therapy of Esophageal Carcinoma and 
Cancer of the Lung” 

Wayne P. Whitcomb, New Haven, Connecticut 
Discussion: Richard H. Overholt, Boston 
6:00 p.m. Dinner—Stockholm Restaurant. Welcome by Maurice S. Segal, 
Boston, chapter President. 

Guest speaker: Dr. Hudson Hoagland, Executive Director, 
Worcester Foundation for Experimental Biologj'—“Basic Research 
in the Field of Cancer at the Worcester Foundation for Experi¬ 
mental Biology” 

A tour of the city, including the Worcester Art Museum and Old Sturbridge 
Village, is being planned for the ladies. For advance dinner reservations 
($6.00 each), please contact Dr. Oscar Feinsilver, 390 Main Street, Wor¬ 
cester 8, Massachusetts. 

OHIO CHAPTER 

The annual meeting of the Ohio Chapter will be held at the Netherland- 
Hilton Hotel, Cincinnati, April 16, in conjunction with the state medical associ¬ 
ation meeting. After luncheon at 12:00 noon, the following program will be 
presented: 

“Experience in the Management of Spontaneous Pneumothorax” 
Harvey Mendelsohn, Cleveland 

“The Tuberculous Patient Two Years after Discharge from the 
Hospital” 

Harold Humphrey, Columbus 

“Surgical Treatment of Stenotic and Insufficient Lesions of the 
Aortic Valve” 

Elmer Maurer, Cincinnati 

“Trends in Tuberculosis as Demonstrated by Recent Hospital 
Admissions” 

Herman Nimitz, Cincinnati 

WISCONSIN CHAPTER 

The Wisconsin Chapter will hold its annual meeting at the Schroeder Hotel, 
Milwaukee, Monday, May 5. The following program will be presented: 

2:00 p.m. “Disseminated Indeterminate Pulmonary Lesions” 

John R. McDonald, Rochester, Minnesota 
“Significance of Heart Sounds in Clinical Medicine” 

Aldo A. Luisada, Chicago, Illinois 
“Physiologic Effects of Exercise in Pulmonarj’ Emphysema” 
Edwin R. Levine, Chicago, Illinois 
“An Analysis of the Radiation Hazards and Rewards of Chest 
X-rays” 

Jerome L. Marks, Milwaukee 
“Physiologic Defects in Pulmonary Diseases” 

George R. Menocly, Nashville, Tennessee 
Panel discussion of subjects presented, with questions from the 
floor. 
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ARIZONA CHAPTER 

The annual meeting of the Arizona Chapter will be held in Chandler Thurs¬ 
day May 1. Following a luncheon at 12:15, Dr. D. W. MelickT Phoenfc Presil 
dent, will preside over the business meeting. Dr. William B Steen Tucson 
President-Elect, will preside over the following scientific program"' 

Steroids in the Treatment of Patients Suifering from Pulmonary Tuber¬ 
culosis 

Leo y. DiCara, Tucson 
“Fungizone and Coccidioidomycosis” 

Hans F. Stein, Tucson 

Report of VA-Armed Forces 17th Conference on Chemotherapy of 
Tuberculosis” 

Solomon Netzer, Tucson 

“Graphic Diagnosis' of Pulmonary Heart Disease” 

Hyman Fisher, Tucson 
“The Middle Lobe Syndrome” 

Leon L. Titche, Tucson 


FLORIDA CHAPTER 

The annual meeting of the Florida Chapter will be held at the Americana 
Hotel, Miami Beach, Sunday, May 11. The following program will be 
presented: 

8:45 a.m. Business meeting 

9:10 a.m. “Association of Chronic Obstructive Pulmonary Emphysema with 
Chronic Peptic Ulceration” 

Louis Zasly, Delray Beach 

“A Comparison of Clinical with X-ray and Pulmonary Function 
Laboratory Estimation, Timed and Total "Vital Capacity” 
Milton B, Cole, Bay Pines 
“Dysphagia” 

Myron 1. Segal, Hollywood 

“Clinical Significance of Solitary Pulmonary Nodules: 60 Col¬ 
lected Cases with Roentgenologic and Pathologic Correla¬ 
tions" 

Franklin G. Norris, Orlando 
“Anticoagulants in Impending Myocardial Infarction” 

B. Sterling Nichol, Miami 

“The Use of Pi'ednisolone in Far Advanced Pulmonary Tuber¬ 
culosis: Report of Four Seriously Ill Colored Females Who 
Had Failed to Respond to Conventional Therapy” 

Mary Lou McIIhany, Lantana _ 

“Management of Carcinoma of the Lung in Elderly and Poor 
Risk Patients” 

DeWitt C. Daughtry, Miami 
12:00 noon Luncheon 

1:00 p.m. “Fungus Diseases of the Lungs” 

David T. Smith, Durham, North Carolina 
“Surgical Aspects of Diaphragmatic Hernia” 

James Moody, Orlando . 

X-ray Conference (physicians are requested to bring x-rays tor 
discussion after presenting a brief clinical history) 


NEWS NOTES 

. Dr. Arthur M. Olsen, Rochester, Minnesota, visiting physician pro tem of 
the Lovelace Foundation, Albuquerque, New Mexico, spoke on Pulmona^ 
Complications of Esophageal Disease” and "Esophageal Motility Studies 
during a two-day scientific session in Albuquerque March 
tion. Dr. Olsen participated in several panel discussions 
monary and esophageal disease. 

Dr. J. L. Ehrenhaft, Iowa City, Iowa, recently spoke at a- - — _ - 

sponsored by the Northwest Iowa Heart Council, the Clay County and North¬ 
west Iowa Medical Societies in Spencer. 


6 and 7’. In addi- 
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A Rapid Method for Analysis of 
Spirographic Tracings in Pulmonary Function Testing 

ROSS C. KORY, M.D., F.C.C.P. 

Milwaukee, Wisconsin 

In recent years, pulmonary function testing has emerged from a pri¬ 
marily I'esearch activity carried on in only a few scattered laboratories, 
to a clinical function of steadily increasing importance in the diagnosis 
and management of pulmonary disease. This evolution has been in part 
due to the simplification of techniques and equipment. With increasing 
clinical employment of these techniques, it is impoi-tant to simplify and 
accelerate these measurements. One of the time consuming aspects of 
such testing is the anatysis of spirographic tracings. The methods de¬ 
scribed in this report are designed to provide more rapid analysis and 
measurements of spirograms without loss of accuracy. 

The most widelj’’ used instruments for ventilatoiy measurements are 
the nine and IS-yi liter Collins Respirometers, which provide an ink re¬ 
corded spirographic tracing together with a cumulative record of ventila¬ 
tion by means of a second pen attached to a Reichert ventilograph.’ 
Tracings obtained with these instruments can provide the following meas¬ 
urements : resting minute ventilation and oxygen consumption, total vital 
capacity, timed expiratory volumes, inspiratory and expiratory flow rates, 
maximum breathing capacity, functional residual capacity by helium 
dilution, and bronchospirometry. Although the techniques as described 
are for use with Collins spirometers, they may easily be adapted for use 
with other instruments. 

These techniques are based on a new “slide rule” which by a simple 
refinement of the Segal-Herschfus ruler- provides more rapid and con¬ 
venient measurements of spirographic tracings. 

Method 

The method consists of; (a) A multi-purpose “slide rule” for meas¬ 
urement of the various tracings, and (b) appropriate tables which con- 

Proni the Cardiopulmonary Laboratory and Research Service, Wood Veterans .Ad¬ 
ministration Hospital and the Department of Medicine, Marquette University School 
of Medicine. 

'These slide rules may be obtained from Fresco Plastics, Inc., Milwaukee, Wisconsin. 
'The spirometer bells for the Collins nine and IS'/- liter respirometer are now stand¬ 
ardized at 20.73 cc./mm. and 41.27 cc./mm. respectively. 

The author is indebted to Jacqueline Owenby, B.S. and Helen Dclfeld. B.S. for their 
useful supRestions in connection with these methods. 
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vert the slide rule measurements to gas volumes corrected for tempera¬ 
ture and barometric pressure. 

The "slide rule” as illustrated in Figui-e 1 consists of a transparent 
plastic ruler* with four large vertical divisions each 32 mm. wide. This 
width corresponds to 12 seconds for the rapid kymograph speed of the 
Collins Respirometer and one minute for the slow kymograph speed of 
that instrument. The center two divisions have vertical rulings identi¬ 
cal with the Segal-Herschfus ruler with 12 equal sub-divisions each 
representing one second at the rapid kymograph speed. The outer two 
divisions are ruled horizontally in millimeters, the left scale reading 
0 to 150 mm. upward, and the right scale 0 to 150 mm. downward. The 
horizontal lines across the entire rule at each 50 mm. point are used 
to orient the ruler properly on the spirographic paper. Finally a slide 
with a hairline is provided which slips up and down the length of the 


ruler. , , ■ 

A second longer slide rule (Fig. 2) is available which differs only in 

that the millimeter scale reads from 0 to 300. This rule is designed pri¬ 
marily for use for measuring vital capacity tracings on the nine liter 
respirometer or similar spirometers with a small bell. 

Two tables are utilized for a given spirometer. The tebles shown sire 
for the 13-/2 liter Collins spirometer but may just as easily be constructed 
for the Collins nine liter instrument or any other spirometer. Table 
is used for vital capacity and oxygen consumption determinations and 
includes sTmply the Ll factor (41.27 cc/mm for the 13 
melitt* togethL with the temperature corrections as outlined by Comioe 
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to convert the gas volume to body temperature and pressure, saturated 
(BTPS). Table II is used in those measurements utilizing the ventilo- 
graph pen (resting minute ventilation and maximum breathing capacit 50 
and incorporates: (a) the bell factor, (b) the ventilograph gear factor^ 
of the particular, instrument, (c) the factor “5” for converting the 
actual 12 second test to 60 seconds, thereby expressing the maximum 
breathing capacity in liters per minute, and (d) the temperature cor¬ 
rection factor.^ 

Use of Method in Various Spirometric Determinations 

The techniques described below apply to tests performed with either 
the nine liter or liter Collins respirometer. The actual performance 
of these tests have been adequately described elsewhere.^ 

For use of these methods with instruments other than Collins respir¬ 
ometers, it is necessary only to determine the actual time interval repre¬ 
sented by 32 mm. on the kymograph tracings and the actual volume of 
air per millimeter of pen excursion (bell factor) for the particular spi¬ 
rometer. Appropriate tables may then be constructed for the particular 
instrument. 

TABLE I 

CONVERSION OP VITAL CAPACITY AND OXYGEN CONSUMPTION 
TRACINGS TO BTPS’ CORRECTED GAS VOLUMES (milliliters) 
for Collins 13(4 liter Respirometer 
Bell factor; 1 mm. of pen deflection = 41.27 ml. 

Formula for calculation of table: 

kas corrected = mm. of pen X 41.27 X BTPS’ correction factor 
to BTPS* deflection (Bell factor) 


Pen 
Deflec¬ 
tion in 

Mm. ATPS** 


Temperature of spirometer gas in *C 
22 23 24 25 26 27 28 29 30 31 


45 45 45 44 44 44 44 43 

90 90 89 89 si ii 87 iT 


43 43 


8 8 88 87 87 80 86 85 

124 33^ 134 134 133 132 132 131 130 129 129 lii 


148 6108 0 0 70 6630 6602 6573 6530 6499 6456 6425 6383 6346 0309 

149 6149 _ 6715 0078 6647 6617 6574 654 3 6499 0408 6426 6389 6352 

150 0190 6751 6<23 0692 6601 6018 6587 6543 6512 6470 6432 0394 


*BTPS --Bodysatur.atcd with u-ater: correction factor ac- 
•'ATPS---Ambmy temperature, pressure, saturated ^v>th ^vater (no temperature cor- 

’~are°So«m°lfnm‘' three lines of the table 

paper. ^complete t.abie wll be available with reprints of this 
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1. Total Vital Capacity Volume and Time 

The vital capacity tracing is usually obtained with the rapid kymograph 
speed (32 mm. in 12 seconds). The slide rule is superimposed upon the 
tracing as shown in the upper right portion of Figure 3. The rule is 
placed so that the intersect just to the left of the upper zero mark 
(Fig. 3-A) is superimposed upon the tracing at the point of maximal in¬ 
spiration just as the expiratory curve begins, and the ruler is correctly 
oriented. The slide hairline is then slipped down to the point of maximal 
expiration (Fig. 3-B) and the number of millimeters is read on the right 
hand mm. scale. With this millimeter reading and the tempei atui e, the 
total vital capacity in millimeters corrected to BTPS may be rapidly 
obtained from Table I. While the ruler is still in place, the duration of 
the vital capacity expiration is read directly in seconds on the veidical 
lined scale reading from line “A” to point “B.” In Figure 3 this is ex¬ 
actly four seconds. 

g. One, Two and Three Second Expiratory Volumes 

The purpose of these measurements is the determination of the rapidity 
with which air can be expired. Thus the volume of air which can be ex- 



the 9 liter spirometer. 
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pil'ed in one, two and three seconds is measured and may be expressed 
both in actual volume and in per cent of the total vital capacit 3 '.« 

For these measurements, the slide rule is placed so that intersect “A” 
(Fig. 3) is superimposed upon the point of maximal inspiration at the 
beginning of the expiratory curve just as for the total vital capacity. 
The hairline is then slipped down to the intersect between the one second 
vertical division and the expiratory tracing itself (Fig. 3-1) and a i*ead- 
ing in millimeters is made on the right hand mm. scale. The hairline 
is then slipped down to the two second intersect (Fig.3-2) and another 
similar reading taken. This is repeated for the three second intersect 
(Fig. 3-3). Each of these millimeter readings for the one, two and three 
second expiratory volume together with the temperature will provide 
the volume in millimeters corrected to BTPS by referring to Table I. 
The per cent of the total VC would be 1 sec. expiratory volume x 100 

Total vital capacity 

with a similar ratio for the two second and three second expiratory 
volumes. 


TABLE II 

MAXIMUM BREATHING CAPACITY TABLE: 

for Collins 13)4 liter 

Respirometer 

Bell factor—41.27 cc./min. Ventilograph gear factor—11.09 

The mm. in the left column refers to the mm. deflection of the ventilograph pen in a 
12 second breathing period. The MBC value for this mm. deflection is read directly 
Ill liters per minute under the appropriate tenipei-ature column. 

Formula for calculating table: 

MBC in liters per min. = mm. of Ventilograph pen X Bell factor X Ventilogi-aph gear 
corrected to BTPS* deflection in 12 sec. (41.27) factor (11.09) 

X 5 (to convert liters X BTPS* correction factor 
in 12 sec. to 
liters per minute) 

Ventil¬ 

ograph 

Pen deflec¬ 
tion 12 sec. 


Temperature of spii-ometer gas in ‘C. 



in Jim. ATPS** 

22 

23 24 

25 26 

27 28 29 30 

31 

32 

1 2 

2 

2 2 

2 2 

2 2 2 2 

2 

2 

2 5 

5 

5 5 

5 5 

5 5 5 5 

5 

5 

3 7 

7 

7 7 

7 7 

7 7 7 7 

7 

7 

♦ * 

98 224 

245 

244 242 

241 240 

239 237 236 234 

233 

231 

99 227 

247 

246 245 

244 242 

241 240 239 237 

236 

234 

100 229 

250 

248 247 

246 245 

244 242 241 239 

238 

237 


BTPS Body temperature, pressure, saturated with water: correction factor ac- 
cordinp to Comroe.’ 

.■\TPS temperature, pressure, saturated with water (no temperature cor- 

In order to save space, only the first three and last three lines of the table 
are shown here. The complete table will be available with reprints of this 
paper. 
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u.t,ijgen l>ons^imption 

mtote/'ttf tadn^retoT^',; slow ^o^raph speed (32 mp,. „ „„e 

oxygen consumption baseline fsTawn S‘7h‘“ ’"‘'fusual 

Meeting the expiratory noints rn conventional manner con- 

gi-am such that tteX7 c ‘7" 

the paper and the hSne bro„ih7 to tL i '‘‘7 

With the extreme verti^nine S on7h "‘uT tI'' ef/ 

obtained from a readily avaifable nomo^mT"' " 

4. Maximum Breathing Capacity 

byTiotl^rireK *”■'7’’“® <MBC) is performed as described 

w!* ‘ f-i i- » 12 second period of maximum vohmtary 

hypeiTCntiiation with the kymograph drum moving 32 mm. in 12 sec 

onds. For the MBC, the ventilograph tracing is used and aTine is dra™ 
defining the slope. Figure 4 shows the slide rule in place for this meas- 
urement The lower left intersect just to the right of the zero mark 
(hig. 4-E) IS superimposed upon the beginning of the MBC ventilo¬ 
graph tracing. The hairline is then brought to the intersection of the 
ventilograph tracing and the extreme left vertical line on the rule (Fig. 
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4-F) and the number of millimeters read from the left hand scale. With 
this mm. reading and the temperature, the BTPS-corrected maximum 
breathing capacity can be read directly from Table II in liters per minute. 

5. Resting Minute Ventilation 

In this test the kymograph is run at the slow speed (32 mm. == 1 min.) 
for several minutes. The slope of the ventilograph tracing is inscribed, 
and the measurement made exactly as for the maximum breathing capac¬ 
ity. However, since the resting minute ventilation is measured on the i 

slow speed, (1/5 of the rapid speed), the liters per minute as recorded j 

in Table II must be divided by five. Calculation may be further simplified ! 

by measuring a two-minute period (Fig. 4, G-H) and dividing the value 1 

obtained from Table 2 by 10. i 

6. Maximal Midexpiratorij Flow (Leuallen and Fowler') 

The expiratory curve which appears steepest on gross inspection is j 

selected. The zero mark of the right hand scale of the “slide rule” is 
placed at the peak of inspiration and the total vital capacity measured 
on the millimeter scale. This figure is divided by four to obtain the num¬ 
ber of millimeters for >4 of the vital capacity volume (VC/4). With 
the zero mark of the right scale still superimposed upon the peak of 
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inspiration, the number of millimeters of VC/4 is measured down the 
expiratory curve and a horizontal mark made with a thin pencil. 

The zero mark of the left hand scale on the rule is then placed at the 
lowest point of expiration and the number of millimeters for VC/4 meas¬ 
ured up the expiratory curve and a second horizontal mark inscribed. 
These steps have provided a point ^4 of the way down from peak inspi¬ 
ration (J) and a second point 14 of the way up from maximal expira¬ 
tion (K). 

A line is drawn connecting J and K (Fig. 4). The slope of this line 
expressed in liters per second is the maximal midexpiratory flow rate 
(MMEF).'^ This “MMEF slope” may be measured as follows: The 
point, one second to the left of the 150 mm. line on the right hand scale 
(Fig. 4-L) is superimposed upon the “MMEF” slope line, and the ruler 
oriented with vertical lines. The point at which this slope crosses the 
“zero second” line (Fig. 4-M) is read in mm. on the left hand scale. 
The number of mm. together with the temperature provides frorn Table 1 
a BTPS-corrected volume which is the MMEF expressed in liters per 

second. . 

If the slope is extremely steep, it might be necessary occasional^ to 

use the 300 mm. slide rule (Fig. 2). On the other hand if the slope is 
comparatively fiat, it is better to superimpose the niler on the slope 
at the two second point and divide the millimeter reading by wo. 

Discussion 

At th« present time, pulmonary function tests are carried out in 

hundreds of hospitals and increasingly m f 4 

limiting factors in practical pulmonary function testing is sti 1 the time 

"ng nature of both the testing S 

spirograms The me^ods hermu d 

analysis of the tracings, our wiu ^ additional benefit of 

^hT-Sidfrut^phnidLTTw by, 

:^rSTJ2?pltu4ledpa„ 

it de” Z be measured more easily in the absence 
of the confusing horizontal lines. 

SUMMARY 

1 . A method is described for more 

?r:p1r:dTor df4"^^ m'um^er measurements of spirographic 

nnt these tests. 
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Addendum 

Recently, many pulmonary function laboratories have begun to use more 
rapid kymograph speeds, especiallj'^ for more accurate evaluation of ex¬ 
piratory flow curves. A new Collins spirometer (Stead-Wells) provides 
a rapid kymograph speed of 32 mm. per second. The kymographs of 
the older Collins instruments may be converted to this rapid speed by 
simply substituting a more rapid motor for either of the two kymograph 
motors now in use. 

The “slide-rule” is easily adaptable to these rapid speeds, since one 
large vertical division (32 mm.) would represent one second instead of 
twelve seconds. At this rapid speed, 0.5 second equals six small vertical 
divisions which permit an accurate measurement of the 0.5 second expira¬ 
tory capacity. 

RESUMEN 

1, Se describe un metodo para realizar un analisis mas rapido y eficiente 
de los trazos espirograficos usando una nueva regia plastica transparente, 
de deslizamiento, preparada pai'a la conversion directa de las medidas en 
milimetros de los trazos espirograficos en los volumenes verdaderos y 
medidas de las corrientes gaseosas. 

2. Este metodo provee de medidas mas sencillas y algo mas exactas para 
los trazos espirograficos, elimina muchos calculos y permite el uso de 
papel sin rayar y mucho menos caro para la espirografia al hacer estas 
lecturas. 

ZUSAJIMENFASSUNG 

1. Es wil’d eine Methode beschrieben, die eine schnellere und leistungs- 
fiihige Analyse von spirographischen Aufzeichnungen unter Verwendung 
einer neuen transparenten Plastik-Gleitrolle und von Tabellen, die zur 
direkten Umwandlung der Millimetermessungen der spirographischen Auf¬ 
zeichnungen in tatsachliche Volumina und Durchstromungswerte bestimmt 
sind. 

2. Diese Methode gewahrt einfachere und ein wenig genauere Messungen 
spirographischer Aufzeichnungen, macht viele Berechnungen unnotigt und 
ermoglicht den Gebrauch von nicht-liniiertem und viel billigerem Spiro- 
graphenpapier zur Vornahme dieser Teste. 




1 Reichevt, P. and Rot'>,.H.: “The Ventiioprraph: An Improved Recordinir VentiJo- 
mcter and Its Applications, J. Lob. and Clin. Med., 25:1091, 1940, 

2 ScRal, M. S., Hewhfu^ J. A. and Dulfano, M. J.: “A Simple Method for the 
Dcteimination of Vital Capacity—Time Relationships,” Dis. Chest, 22-l‘’3 1952 

:i Comroc, J. H ;Ir. and KrafTcr, N. H.: ”11. Measurement of Gas Volumes” in 
1950. ' " 2. PP- 94-101, Year Book Publishers, Chica^, 

'k,?: c. v. 

(> Mel!e.y. H. 1*.: "Clinical Pulmonarv Phv.siolojrv 11. Detection of r „„ r 

_ ion tha,.^ m industrial Exposure.”'/„rf„sf. .Ifrd. onfsn,/. 







steroid Acid Amides of Diamino Diphenyl Sulfone 

ARPAD BERCZELLER, 

Staten Island, New York 

For the past several years, I synthesized various new steroid compounds 
and steroid derivatives for chemotherapeutic purposes. The series of the 
steroid acid amides of diamino diphenyl sulfone included 4-cholylamino- 
4'-amino diphenyl sulfone (BllO) and 4 -desoxj'cholylamino 4'-amino di¬ 
phenyl sulfone (Bill) tvhich were chosen among representative members 
cf this group for more detailed study, A brief survey of experimental 
findings on Bill is presented. 

Figure 1 shows the chemical composition of the compound. It is a mono- 
desoxycholic acid amide of diamino diphenyl sulfone. The colorless crys¬ 
tals are soluble in alcohol, acetone, propylene glycol. Bill is slightly 
soluble in distilled water, however, in serum, stable solutions of 200 mcg/ml 

concentration can be obtained. , i 

The crystalline pure compound was tolerated by guinea pigs and mi 
without apparent toxicity in large single doses and prolonged continuous 
administrSon as in a drug diet. Thus, mice -ere given sing^ doses 
orally corresponding to 12 grams (12000 mg.) per kilogiam. ant 

guinea pigs were fed 1 per cent drug diet for two months. Mice weie 
injected intravenously with doses corresponding to 180 mg. ^ 

and blood three hours after intovenous “‘^^'“aUon when only 

drug was y ‘situation was similar in the 

ret bSier: of Bin 

in the body. _ n tested on the H37Rv strain 

Table I shows the .n ,^8103 of human tubercle bacilli, 

and on several freshly isolated, , •„ n ml volume of alchoholic 

Bill was added to the o"'*”-— 00^1003 Zged from 3.12 
drug solution. The minimal ■ * ^ Bill was essentially 

to 26 mcg/ml. It is significant comnound diamino diphenyl sul- 

similar to that of the highly ‘ 0 ™ P” youman’s medium phis 10 per cent 
fone (DDS). The tests ivere done in Youman^^^^,^^ Youman’s 

horse serum. Essentially simi ■ ■ youman’s medium plus horee 

medium and Dubos' content increases the stability 

serum is the preferred one since the se i the tested 

of the drug solution ill the medium. The sens 
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r, Bacteriologj’ Department, Sea \ iew Hospit. 
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TABLE I 

SENSITIVITY* OF H37Rv AND FRESHLY ISOLATED HUMAN STRAINS OF 
TUBERCLE BACILLI TO B 111, DDS, STREPTOMYCIN AND INH; 
YOUMAN'S MEDIUM PLUS 109fc SERUM 


Strain 

B 111 

DDS 

Streptonij'cin 

INH 


J. D. 

6.25 

6.25 

10 

10 


S.K. 

3.125 

3.125 

100 

5 


M. C. 

25 

25 

<1 

<0.1 


C. M. 

6.25 

12.5 

10 

<0.1 


M. B. 

25 

25 

100 

0.5 


H.B. 

12.5 

12.5 

10 

<0.1 


E. B. 

3.12 

3.12 

10 

>50 


F. B. 

12.5 

12.5 

1000 

>50 


R. C. 

12.5 

12.5 

100 

>50 


G. G. 

12.5 

12.5 

1000 

10 


W. H. 

12.5 

12.5 

>1000 

10 


R. H. 

3.12 

6.25 

>1000 

10 


H. Q. 

12.5 

12.5 

10 

10 


F. S. 

3.12 

3.12 

10 

5 


H37Rv 

25 

25 

0.78 

0.03 



'Minima! inhibiting concentrations in mcg/nil. 


strains to streptomycin and isoniazid indicate that there is no cross re¬ 
sistance between these agents and Bill. 

The mechanism of the action Bill was investigated by the method of 
infra red spectrography. The question as to whether the activity of Bill 
was due to the compound itself or to liberation of DDS was of crucial 
importance. Horse serum containing 100 mcg/ml Bill was incubated 

FIGURE I 
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TABLE II 

THE EFFECT OF B 111 AND PROMIN ON GUINEA PIG TUBERCULOSIS 
RECORDED 90 DAYS AFTER SUBCUTANEOUS INOCULATION OF 
0.1 mg. H37Rv. TREATMENT 1% DRUG DIET FOR 60 DAYS 


4^ 

C 

o o 
c c 0^ 

O) c > 


^ c 

D D 
I O > 

o 

g rt y 
y 


Controls 
B 111 
Promin 


12/12 

10 / 12 * 


’•'maximum 16 
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guinea pigs died 18 and 23 days after inoculation 

at 37° C. for four weeks and then extracted with ethyl alcohol and acetone. 
The dried residue of the evaporated extract was analyzed by means o 
infra red spectral comparison. Figures 3, 4 and 5 show the 
spectra of desoxycholic acid, DDS and Bill respectively. Figure 6 shovs 
the infra red spectrum of the serum extract. The specti;al comparison 
of this material with Bill, DDS and desoxycholic acid clearly showed th«nt 
tte serum extract contained the intact Bill. There tvas no evidence of 
either DDS or desoxycholic acid. 
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Table II demonstrates the effect of the oral administration of Bill on 
well established experimental guinea pig tuberculosis. The activity of 
Bill in suppressing the infection compared favorabb"^ with that of a stand¬ 
ard toxic sulfone, promin. In experimental mouse tuberculosis, the suppres¬ 
sive effect of Bill was essentially similar to that found with other, but 
toxic, N-substituted sulfones. 

In mixtures of Bill with streptomycin, synergism with striking bacte¬ 
riostatic and bactericidal effects on tubercle bacilli was found. 

Table III illustrates the combined bacteriostatic action of Bill and 
streptomycin. In the presence of one-half of the minimal inhibiting con¬ 
centration of Bill, there was a 16 fold potentiation of streptomycin. Bac- 
teriostasis was obtained with a minute concenti'ation such as 0.048 meg/ 
ml streptomycin. In the presence of 1/250 of the minimal inhibiting con¬ 
centration of Bill, equal to 0.1 mcg/ml there was a four fold increase 
of the original streptomycin potency. In previous studies on the com¬ 
bined action of streptomycin and dihydro-streptomycin with isoniazid 
on tubercle bacilli, the optimal effect was restricted to simple addition. 
The findings were similar with other combinations of the presently used 
anti-tuberculosis drugs. 

Table IV and Figure 7 demonstrate the bactericidal effect of Bill- 
streptomycin mixtures. The sterilizing effect within 48 hours as obtained 
with streptomycin alone at the prohibitive concentration of 10,000 meg/ 
ml was reproduced in mixtures with Bill at the '‘clinical” level of 10 
mcg/ml streptomycin. The conditions of the test were exacting since the 
bacillary contents of full Dubos’ cultures (0.1 mg. bacilli) were subcul¬ 
tured on Petragnani tubes. The plating method with serial dilutions is 
sensitive to comparatively small changes in the census of the suiwiving 
bacillary population. The method used in this experiment is only suitable 
for the demonsti’ation of massive bactericidal action approaching com¬ 
plete sterilization. 

The correlation of the pharmacological and antibacterial properties of 
these compounds was unexpected. It has been known that the reduction 
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of the toxicity of the sulfones as obtained by blockage of one or both 
amino groups of DDS has always been parallelled by a corresponding re¬ 
duction of activity. Moreover, it was repeatedly demonstrated that any 
in vitro and in vivo activity of the derivatives was due to hydrolysis and 
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TABLE IV 



■7 

SYiNERGISM OF B 111 AND STREPTOMYCIN (S) BACTERICIDAL EFFECT 
Subcultures of Washed Human Tubercle Bacilli on Petragnani’s Medium after Exposure 
of Bacilliary Suspensions to Drugs in Dubos’ Medium for 48 Hours 


Drug Concentration* 
in Dubos’ Medium 
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liberation of DD3. Thus acylated derivatives are pi-actically inactive in 
vitro. Their activity in vivo is dependent upon partial hydrolysis to DDS 
with corresponding reappearance of chronic toxicity. However, the activ¬ 
ity of Bill is due to the compound itself as pi'oved by infra red spec- 
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trography. The high in vitro and in vivo activity without apparent toxicity 
of BllO and Bill are unique qualities for drugs of this type. The re¬ 
sults indicate that the substituents used in these compounds are not inert 
blocking agents of all biological activities, but are detoxifiers on the one 
hand and chemotherapeutic activators on the other hand. The failures 
of previous sulfone therapy in the treatment of human tuberculosis were 
explained by the inadequacy of the tolerated dosage. In view of the data 
summarized above, BllO and Bill were recommended for a therapeutic 
trial in humans using full weight for weight doses which were active, but 
non-toxic in the animal experiments. In a preliminary clinical study with 
Bill done by E. H. Robitzek and I. J. Selikoff at Sea View Hospital,"-' 
the administration of such doses proved to be perfectly feasible. 

The bactericidal synergism of these compounds and streptomycin ap¬ 
pears to offer a new and potent anti-tubercular drug combination. 


SUMMARY 

A series of steroid acid amides of diamino diphenyl sulfone was synthe¬ 
sized and explored for chemotherapeutic activity. 

4 -desoxycholylamino 4'-amino diphenyl sulfone (Bill), a represent¬ 
ative member of this new group of compounds was tolerated in large 
amounts by experimental animals without toxic symptoms when admin¬ 
istered orally or intravenously. 

It was active in vitro on “wild” and laboratory strains of Myco. tuber¬ 
culosis and active in vivo in experimental animal tuberculosis in the lange 
of diamino diphenyl sulfone and other, but, toxic derivatives of DDS. 

Activity of Bill was due to the unhydrolized compound as documented 
bylnfra red spectral comparisons. The steroid moiety of the compound 
appeals to act simultaneously as a detoxifier and a chemotherapeut.c act.- 

''In mixtiu-es with streptomycin, synergism with striking bacteriostatic 

Bill was perfectly tolerated by humans. 

RESUMEN 
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compuesto parece actuar como desintoxicante y como activadoi* quimio- 
terapico. 

En mixturas con estreptomicina, se observe notable sinergismo bacterio- 
stMico y bactericida sobre el bacilo tuberculoso. 

En un estudio clinico preliminar se observe que administracion de 
grandes dosis de B 111 fue perfectamente tolerada. 

RESUME 

On a effectue la synthese d’un groupe d’amides acides steroides de la 
sulfone diaminodiphenyl et on I’a experlmente pour connaitre son activite 
chimiothei-apique. 

La sulfone 4-desoxycholjdamino 4-amino diphenyl (Bill)—un type 
representatif de ce nouveau groupe de composes—, fut toleree en grandes 
quantites par les animaux d’experimentation sans s 3 TOpt 6 mes toxiques, 
administree par voie buccale ou par voie intra-veineuse. 

Les produits furent actifs in vitro sur des souches brutes et des souches 
de laboratoire de bacilles tuberculeux, et actifs in vivo sur la tuberculose 
animale experimentale, en ce qui concerne la sulfone diamino-diphenjd et 
autres, mais les derives de la DBS furent toxiques. 

L’activite du B 111 ” fut imputable au compose non hj'-drolj'se, selon les 
indications donnees par les comparaisons du spectre infra-rouge. La moitie 
steroide du compose semble agir a la fois comme un desintoxicant et comme 
un activant chimiothei-apique. 

Dans les associations avec la sti-eptomj’-cine, on observa une synergie 
avec des effets bacteriostatiques et bactericides remarquables sur le bacille 
tuberculeux. 

Dans une etude clinique preliminaire, I’administration de doses elevees 
de Bill fut parfaitement toleree chez I’homme. 

ZUSAMMENFASSUNG 

Eine Serie von Steroidsaure-Amiden von Diamino-Diphenyl-Sulfon wur- 
de synthetisiert und auf chemotherapeutische Aktivitiit gepruft. 

4-desoxychol.vam;no 4'-amino diphen.vl sulfon (B 111), eine repriisenta- 
tives Glied dieser neuen Gruppe von Substanzen, wurde in grossen Slengen 
von Versuchstieren vertragen ohne toxische Symptome bei oraler oder 
intravenoser Zufuhr. 

Diese Substanz war aktiv in vitro auf “wilde” und laboratoi-iums- 
Slamnie von Myco. tuberculosis und aktiv in vivo bei expei-imentieller 
Tiertuberkulose in domselben Grad wie Diamino-Diphein-l-Sulfon und 
andere, jedoch toxische Abkommlinge von DDS. 

Die Aktivitiit von Bill war der nicht hj-drolisierten Verbindung zuzu- 
schreiben, wie aus I'ergleichenden Infrarot-Spektren hervorging. Der 
Steroid-Anteil der ^'erbindung scheint gleichzeitig entgiftend und chemo- 
tbcrapeutisch aktivierend zu wirken. 

In Mi.<Jchungen mit Streptomycin wurde ein aufTallender bakteriosta- 
tischer und biiktericider EiTekt auf Myco. tuberculo.sis beobachtet. 

\\jihrend einer vorliiufigen klini.«chen Untersuchung wurde die Gabe 
von grossen Dosen von B 111 vom Men.schen tadello.s vertragen. 







The Role of the Health Department 
in Tuberculosis Control 

HOWARD E. SMITH, M.D., M.P.H., F.C.C.P.- 
Austin, Texas 


The Public Health Services’ recent study of the unhospitalized tuber¬ 
culosis patient is a shocking reminder of our failure to put into practice 
the control procedures currently available. Many of our committees con¬ 
tinue to follow patterns of methods which have been known for long pe¬ 
riods to not be the most yielding in results. We just do not use all the 
facts at hand. The recent survey by “Searchlight” has brought to light 
many inadequacies of community tuberculosis programs. One of the most 
glaring defects, revealed that these counties which did not have a health 
department knew little or nothing about the local tuberculosis problem. 
In general it may be stated that where the health department was lack¬ 
ing the services for follow-up, case finding, treatment, and supervision 
of the medically indigent tuberculosis case were also missing. Too many 
of our counties possess a part-time County Health Officer, as a rule un¬ 
trained in modern public health practices, and without local resoiuces 
to follow cases of reported tuberculosis. Infrequently is it possible for 
them to salvage any of the information on tuberculosis cases given them 
from official channels. Our major problem is to encourage these counties 
to provide health departments so that the people can receive needed serv¬ 
ices besides those that should be provided for tuberculosis cases and sus- 


3Cts. 

The health department should be the core or hub of all health seiv- 
;es in the County. It is true that few health departments can hope to 
rovide all the health services needed. Even when all the health resources, 
nd the various groups providing various health means have been mar- 
dalled and coordinated, deficiencies are likely to exist. The publics 
ppetite for health services seems to be an insatiable one. 

The availability of community health resources does not follow^ wis - 
Lil thinking but from community organization. Community organiza ion 
1 be described as a method ami a process by rvhich needs are determ,ned 
nd^ resources mobilized and adjusted to meet those needs. The gene . 
im of community organization is to bring about and maintain a pio- 
■ressively more effective adjustment between social welfare resources am 
ocial welfare needs. Only through concerted action can _ a communitj 
ecure the services and facilities it desires. When the existing s«vice. 
lave been surveved and the needs determined, the health depaitme^ 
hould provide the leadership in effecting coordination Any 
.Tulmfiy it is one which is well established and recognized in the com¬ 
munity—can initiate coordination. 

Division of Tuberculosis and Chronic Diseases, Texas State Department of 

Health. 
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To begin with, coordination is possible in a climate that makes provi¬ 
sions for it. Producing such a climate is largel}^ a matter of education of 
the public and of professional workers. It is a matter of education on the 
practical values of coordination, to a point where individuals and organi¬ 
zations will do more than give lip sei’vice to the idea, will put forth the 
energy and will exercise the determination to make coordination work. 
An example of this thinking is the State Tuberculosis Coordinating Coun¬ 
cil. 

Coordination needs financing. The care and supervision of tuberculosis 
patients requires both public and private funds. Those who administer 
funds must be alert to improved ways of using money both within their 
organization and jointly with other agencies in coordinated activities. 
It should be pointed out that many times, better services can be supplied 
with present funds if they were used to best advantage. The possibility 
of financial aid grows with the increase of knowledge about coordination. 

The health department can provide counselling and referral services 
for those patients requiring continuing care, as well as offering direction 
and guidance to persons unfamiliar with the public, private health and 
welfare agencies’ resources of the community. Keeping abreast of chang¬ 
ing conditions would offer no challenge to the smaller counties. 

One of the most valuable functions of a health department in tuber¬ 
culosis control can reside in the maintenance of a case register. The case 
register should be kept up-to-date and can provide a useful tool and guide 
to the tuberculosis needs of the community. It should be possible to 
check the register and determine the status of every case which has been 
reported to the health department. Unless the i-egister is used properly, 
it is not worth the effoi’t to even provide one. 

General services provided by the health department include the needed 
nursing services. These include super-vision in the home for both the 
pre and post hospital patients as well as those which never leave the com¬ 
munity. The general supervisory nursing services provided the patient 
will include education of the patient and family regarding the disease and 
in some instances, actual treatment as x-ecommended by the phj'sician. 
One of the greater contributions can be the locating of reported cases, 
suspects, and contacts and getting them under medical supervision and 
clinics for proper diagnosis. A nurse will also assist the patient, when 
the disease status so warrants, toward rehabilitation. The extensive use 
of effective drugs has changed the tuberculosis picture in the average pa¬ 
tient from an acute communicable, highly fatal disease, to a chronic dis- 
e,ise that is seldom fatal and communicable only periodically. One of the 
major results of drug treatment is prolonging the life of the patient. Since 
we do not know the full effects of drugs on the long-term condition of 
tuberculosis patients, Oiese peojile will have to remain under observation 
and be checked iieriodically to determine their disease status With more 
drugs being used in out-patient departments and more supervision being 
required, the long-term trend is to require more nursing services and de 
pending upon the volume of patients, those health departments having 
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major tuberculosis programs will eventually reflect in the need for addi¬ 
tional nurses. In the future the health department nurse can be expected 
to be called upon to play part in increasing the non-specific, but enchanc- 
ing the resistance of the human body to the invading organisms. These 
measures will include improved standards of living, improved nutrition, 
and lessening the physical and emotional stresses of the patient. 

Another major contribution of the health department can be year-round 
case findings. Periodic mass surveys have had their place but are no sub¬ 
stitutes for continuous case finding. A good program can begin with tu¬ 
berculin testing programs and examination of the positive reactors in 
areas of high infection prevalence. As the mortality rate decreases, there 
will come a time when mass *x-ray surveys will no longer produce an eco¬ 
nomical yield. The case finding program, of necessity, will be focused 
on recognizing the infectious cases and breaking the chain of infection 
to those which are non-infected. More emphasis will be directed towaid 
the epidemiological study of cases found, examining properly the contacts 
to locate new cases. More attention in the future will be likewise be given 
to those individuals who have already been infected and every effort will 
be made to prevent further development of disease. Many of our present 
cases may well represent breakdown from infection which occurred years 
ago Other segments of population will need to be included in the case 
finding activities of the health department and should include people liv¬ 
ing in high prevalence areas, recipients from welfare assistance, and tha 


population over 45 years of age. 

As has already been stated, attention in the future will be 
upon breaking the chain of infection upon those individuals in the com- 
Znity who are infectious. The recalcitrant infectious case of tub rcu- 
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ment schedule of tubei'culosis patients. The general practitioner can be 
expected to play an increasingli"^ significant role in the home care of tu¬ 
berculosis cases. With greater numbers of arrested cases in the com¬ 
munity requiring long periods of observation and with lessened periods of 
hospital stay, the pattern of formal medical education should be coordi¬ 
nated to meet this trend. 

One of the more valuable functions a health department can perform 
is a periodic, but regular evaluation of the tuberculosis program along, 
with the needed cost studies. Many of our counties would be amazed at 
the cost of finding a case of tuberculosis in the “teen” age group. Yet, 
year after year they continue to place major emphasis in the case finding 
program towards this captive population. Blindly we continue expending 
our efforts in less productive channels. This same force, if directed to 
the proper areas and proved population segments, could be definitely re¬ 
warding in the case yield. Our thinking in tuberculosis control should be 
directed to these vulnerable spots. 

One of the commodities of a health department which is difficult to at¬ 
tach a dollar sign is leadership. Only through having pei'sonnel well 
trained in all of the various disciplines of public health can a county enjoy 
the full benefits of a good public health program. Well trained personnel 
of the type referred to are in short supply and ai'e apparently expensive. 
Few realize, however, that they can ill afford to compi’omise with infe¬ 
rior health services. Good health for the citizens of a county is a purchas¬ 
able asset. Through the Commissioner of Health’s efforts, the best possible 
trained public health officers are being recruited that the market will sup¬ 
ply. Every attempt is being made to recruit career-minded public health 
personnel and extend good health services to every citizen of the state. 

The director of the local health department should always capitalize 
on the opportunity to provide leadership in the planning of the local tu¬ 
berculosis control program. Since the health department will be involved 
in many of the aspects, it is imperative that the director offer medical 
leadership and bring in those medical agencies which will be involved in 
the program. Some local tuberculosis programs suffer because of the 
lack of medical planning. It also becomes the responsibility of the health 
department to develop and use its prestige. The personnel and activities 
of the department should always have the respect and confidence of the 
public. There should never be any question of the integrity of the health 
workers or the service of the department. The personnel of the department 
should never lose sight of the quality of humbleness and always regard 
themselves as a public servant contributing public service. 

M ith public confidence regarding the elimination of tuberculosis as a 
health problem at its greatest height and with manv people assuming a 
complacent attitude toward the disease, and in some instances agencies 
looking for new fields of endeavor, the health department has some re 
sponsilnlity m informing the public that the disease is not eradicated We 
still have a problem in tuberculosis control. 

Although it is not the direct responsibility of the health department, it 
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should lend its prestige and confidence in recommending routine x-ray ex¬ 
aminations of hospital admissions for unrecognized cases of tuberculosis. 
Some of the current figures indicate routine hospital admissions have 10 
times the yield of ordinary mass x-ray surveys. The health department 
can at least place its stamp of approval on this recommended procedure. 

Last but not least, the health department can, if personnel, funds and 
interest are present, play a contributing part toward further research re¬ 
garding the disease. There is vital need for better methods of case findings, 
treatment and increasing the resistance of the infected and non-infected 
individual, not even to mention the need for better drugs, sharper tools 
and tests for diagnosing the disease, and means of providing better con¬ 
tinuity of medical care. 

SUMMARY 

The County Health Department should serve as the hub of all^ health 
services and should offer leadership in coordinating and integrating the 
community health resources. It should offer counselling and referral serv¬ 
ices for persons unfamiliar with the public, private, health and welfare 

resources of the county. . . , ■ 4 . f 

The County Health Department usually maintains the case registei 01 
all known tuberculosis cases and provides nursing service in addition to 
year-round case finding activities. The control of recalcitrant tubercu osis 
cases usually is built around the local health department. Many local 
health departments provide needed laboratory tests, including sputum stud- 

ies of suspected tuberculosis cases. 

The Health Department should conduct periodic and regulai eva ua- 

tions of the local tuberculosis program and offer leadership 

ning of the control program. It has an obligation to provide infoimation 

Td the problem of tuberculosis to the public and should discourage com- 

Xcency Every health department should encourage routine 

Sms on all hospital admissions. If interest, funds and personnel permit, 

research studies should be conducted regarding the disease. 
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de las tareas. Tiene la obligacion de pi'oporcionar informacion y presentar 
al puglico el pi'oblema asi como evitar las complacencias. Todos estos 
servicios deben alentar los proyectos de roentgenfotografia de admision 
a todos los hospitales. 

Si hay interes y los fondos y el personal lo permiten, se deben hacer 
trabajos de investigacion de la enfermedad. 

ZUSAMMENFASSUNG 

Das Kreisgesundheitsamt soil als Mittelpunkt dienen fiir alle Arten der 
Gesundheitspflege und soil die Leitung ermoglichen bei der Koordinierung 
und Vervollstandigung der Hilfsmittel fiir das offentliche Gesundheitsleben. 
Es soil beratende und beziigliche Dienste leisten fiir Personen, die nicht 
vertraut sind mit den dffentlichen, privaten, gesundheitlichen und fiir- 
sorgerischen Einrichtungen des Ki’eises. 

Das Kreisgesundheitsamt fiihrt gewbhnlich das laufende Register aller 
bekannter Tuberkulosefalle und sorgt fiir Pflegedienste zusatzlich zu den 
jahrlichen Arbeiten zur Auffindung neuer Falle. Die Aufsicht iiber un- 
einsichtige Tuberkulosefalle ist gewbhnlich mit dem bi’tlichen Gesund- 
heitsamt verkniipft. Viele brtliche Gesundheitsabteilungen sorgen fiir die 
notwendigen Laboratoriumsuntersuchungen einschl. Sputumproben von 
verdachtigen Tuberkulosefallen. 

Die Gesundheitsbehbrde muss periodische und regelmassige Auswert- 
ungen der brtlichen Tuberkulosebekampfungsplane durchfiihren und sich 
zur Leitung bei der Planung der Tuberkulosebekampfung erbieten. Sie 
hat ein Verpflichtung zur Beschaffung von Inforniationen iiber das Tuber- 
kuloseproblem fiir die Offentlichkeit und hat die Selbstgefalligkeit zu be- 
kampfen. Jede Gesundheitsabteilung muss die planmassige Thorax-Rbnt- 
genaufnahme bei alien Krankenhauseinweisungen fbrdern. Wenn es das 
Interesse, die Geldmittel und das Personal zulassen, miissen Forschungs- 
ai'beiten hinsichtlich der Krankheit ausgefiihrt werden. 








Pre- and Para-Medications in Bronchoscopy* 
The Concept of “Broncho-Softening” 

R. BENDA, M.D., P. BENDA, M.D., E. ORINSTEIN, M.D., and P. DELIGNfi, M.D. 

Paris, France 


It has become easy to explore the respiratory tract—the necessary in¬ 
struments are greatly improved and easy to manipulate, and the use of 
local anesthesia is well established. Medication which, as a sedative, com¬ 
bines morphine and atropine, the anti-secretive effect of which is excellent, 
is satisfactory to bronchologists in a great majority of cases, so that few 
attempts have been made to modify the technique generally used. 

Nevertheless, there are some difficult bronchoscopies which are not to 
say “impossible.” Often the difficulties are caused by the patient’s fears, 
whether at the first trial or at a series of examinations; or they may result 
from buccal-mandibular malformation (for example, where the face has 
been mutilated). Once the glottal passage has been traversed, apart from 
a stricture of organic origin, one may encounter bronchial spasm, or some¬ 
times a curve to the left more accentuated than usual. 

To improve the technique and, therefore, the results of endoscopy, one 

would have to reinforce or perfect the means of; 

1. Dissipating the patient’s fears. 

2. Facilitating the tracheal tube insertion. . 

3. Eliminating any eventual bronchial spasm and even extending the 
passage of the tube beyond the usual limits. 

Pre-medication would be affected mostly by the first two indications, and 
nara-medication by the third. But, indeed, several of these indications 
overlap and it is only for purposes of classification that we list them chron - 

logically. 

I Pre-Medication 

Out of the u,any drugs we explored ^dth a view to 
prior to intubation, only two were kept: diethazme and an anesthet 

steroid (Viadril). 

1. Diethazine (or 2987 R.P.)'"'' ,,,0 t;tib<^titute 

For the morphine-atropine pre-medication used currently 

a combination of diethazine with atropine.^ product has been 

Let us recall briefly the properties of 2987 R.P. ims proa 
used in the treatment of Parkinsonian syndromes. It . 
diethylamino-2'-ethyl N-dibenzopara-thiazine diethylamino- 

Tf rA«;nlts from tho condonsation ol b salt /'nm- 

ethInol "«ch enters into the composition of numerous med.caments (pro 

Centre tie Phtisiologie et tie Pneumolo^e ^'^.l’’on'Dlse 3 ses’o"the Chest, American 

•Presented at the Fourth (gSv Zaus" 19 23 1956. 

College of Chest Physicians, Cologne, Crei-man>, y 

’^'Latibon (Bayer). 
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caine, certain spasmolytics and sympatholitics) and of an elixir of thio- 
diphenyl-amine. 

In the parasympathetic ganglions, 2987 R.P. causes a vagal paralysis 
without the effect of the acetylcholine being appreciably modified. 

In the sympathetic ganglions, it produces a similar paralysis which mani¬ 
fests itself, for example, by its antagonism to the tension-causing effects 
of nicotine. 

It also opposes adrenalin secretion of the adrenal medulla following the 
stimulation of the splanchnic nerves provoked by asphyxiation. 

It also exercises a central analgesic action. 

Pre-medication by diethazine aims at preventing, or diminishing, bron- 
chospasm, an action resulting from the anti-nicotinic properties of 2987 
R.P. In fact, experience has shown us further results; not only does 
diethazine simplify intubation, but it often permits attaining unusual 
depths in the bronchial tree without forcing the basal bronchi (as is shown 
by a cinematographic sequence showing an air cyst, distal and invisible 
on x-ray films, either standard or tomographical). This is the first demon¬ 
stration of the “bronchial-softening” effect. 

The dose of diethazine, injected intravinscularly a quarter of an hour 
before the local anesthetic, is the same for all patients: 250 mg. dissolved 

m 5 ml. of physiological saline, mixed with 1.0 mg. of atropine sulphate 
m the same syringe. 

The product has only one drawback, and that a minor one. The day 
after the injection it causes a rather severe pain m situ, which may persist 
for two or three days. A greater dilution in physiological saline and divid- 
mg the total dose into two injections, one on the right, and the other on 
the left, corrects this drawback to a certain extent. 

2. Avesthctic steroid (P 55 or Viadril) 

? diethazine produces consistently satisfactory effects bv a 
simple method, there remains, nevertheless, a certain group of patients 
Forth tenseness risk upsetting the endoscopic exploration, 

n, a- anesthetic steroid, the succinate of 21-hvdroxv- 

I legnandione, investigated by Laubach and his collaborators. 

1 his product is a white crystalline powder, soluble in water with a 

Stid d: fnof r irhas'nrtoxi: 

eiiect, and does not cause retention of sodium. 

1 5 rrwt'’°"r hypnosis. In strong doses (for example 

"f anesthesia, 

by (he stale of calmness it nrodr^ ^ P^^'^’^dication, is justified 

.oiiai - 

■ II,c ircl,„f fn/relL ' rle n yn'' wa'l>- of California, a„d 

.ion, tvo nan an .■...o»ve„o„.,-i„f„no„rt: 
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TABLE I 


Names 

Pre-medication 

(Diethazine 

250 mg. -h 
Atropine 1 mg. 

Para-medication 

(Siiccinylcholine 

2 mg. -f 
Lignocaine 

5 mg.) 

Broncho¬ 
softening Effect 

Comments 

Dor. . . 

I.M. injection 


+ 


Mar. . . 

id. 


+ 


Chat. . . 

id. 




Gol. . . 

id. 


++ 


Tho. . . 

id. 


+ 

sleep during the procedure 

Cai. . . 

id. 


0 

organic narrowing 

Aze. . . 

id. 


0 

organic narrowing 

El. H. . . 

id. (-h previous 
Viadril) 


+ + 


Dur. . . 

id. (-P previous 
Viadril) 


+ 


Pou. . . 

id. (-1- previous 
Viadril) 


+ 


Le G. . . 

id. 

I.V. injection 

++ 

visibility of the division 
of Nelson bronchus 

Thom. . . 

id. 

id. 

+ + 


Mart. . . 

id. 

id. 

+ + 

left curve ++ passed over 

Le F. . . 

id. 

id. 

+ + 

left curve -f passed over 

Ker. . . 

id. 

id. 

+ 

- 

Tid. . . 

id. 

id. 

H—h 


Der A... 

id. 

id. 

0 

organic narrowing 

Rol. . . 

id. 

id. 

++ 

spasmodic narrowing 

Aug. . . 

id. 

id. 

++ 

— 

Bio. . . 

id. 

id. 

+ + 

1 _L 

1 


Gic. 


Rem. 

Yah. 


Bou. . 
Fil. . . 


Za c. .. 
"Tab. .. 


Luc. . 


Hel. 


id. 


id. 


id. 


++ 


id. 


id. 


++ 


id. 


id. 


H—h 


id. 


id. 


++ 


id. 


id. (+ previous 
Viadril) _ 


id._ 

id. 


_]_[- spasmodic n arrowin g_ 

local anesthetics 


+ 


“Vii T id- (+ previous 

Viadril) 


id. 


-j- 


id. (+ previous 
Viadril) 


id. 


+ 


id. (+ previous 
Viadril) 


id. 


++ 
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20 gauge needle) of 250 ml. phj^siological saline to which is added 5.0 mg. 
of Viadril per kilogram of body weight. The speed of infusion is regulated 
to last for two hours. 

From this, one does not obtain a true anesthetic effect, but before long 
a complete euphoria is established, or a total indifference to the procedure. 
At completion of the injection, the subject is capable of getting up unaided, 
and is ready for the laryngo-tracheal anesthesia. From here on the pro¬ 
cedure becomes simple and, once the bronchoscopy is concluded, the patient 
quickly returns to normal activity. 

This technique of preliminary intravenous infusion avoids the salivary 
hypersecretion, which the rapid intravenous injection of the anesthetic 
steroid provokes. The atropine, always concurrently used, diminishes still 
further the risk of sialorrhea. 

As this technique is not as simple as the first, we need to use P 55 only 
in the following cases: 

1. Anterior failure of the glottal passage. 

2. Very frightened or agitated subjects. 

3. Bucco-mandibular malformations.* 

Pre-medication, then, by diethazine alone, or by diethazine and Viadril, 
permits one to obtain a certain “broncho-softening” effect with the first 
drug, and quieting effects, accompanied often by an actual glottal gaping, 
with the second. 

The “broncho-softening” effect is enhanced by para-medication, which 
we accomplish with a synthetic curare-like compound. 


II. Para-Medication 

The first investigations of two of the authors, with Paillas and Maroger,® 
\>eie concentrated on the natural alkaloid of curare (d-tubocurarine), the 
particular action of which, on the bronchial tonicity, has been described 
precisely under the name of '‘broncho-softening effect" We have aban¬ 
doned it recently in favor of diiodide of sncciiiylcholine,^ one of the most 
lemaikable among the numerous synthetic curare-like compounds proposed 
in recent years, by reason of its transitory action, which makes it especially 
easy to handle. Bovet and his collaborators® have described this product. 
Its brief action appears to be connected with its rapid hvdroivsis by the 
plasma cholinesterase, whereas most of the curare-like‘compounds are 
essentially excreted by the kidneys. 

With succinylcholine one finds again the broncho-softening effect of 
(!-tubocurarine. As we stressed at the very beginning of our studies on 
he se of curare in bronchoscopy,® “the bronchi become soft, extraordinar- 

o/ novnV "P the bronchoscope: 

Ir^iclTel o the tube, which reaches the terminal 

Ti* I fi bionchial division and sometimes even goes into them 

The leftward bronchial curve is easily overcome.” The onlv cases in which 
observations of this extent are not possible are in the organic stenoses. 

mnkod Sniaf’ 
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In other words, this broncho-softening effect may be appreciated: 

1. By the facility which one experiences, once the scope has been intro¬ 
duced into the respiratory tract, in moving the instrument back and forth 
inside the bronchial lumen. 

2. By the possibility; when encountering a bronchial zone which is in 
spasm, of traversing it, once an injection of this product is given. 

To sum up, such “broncho-softening” would not be appreciated without 
the presence of the tube in the bronchus; it is only noted by mediate tactile 
perception. One can see how this distinguishes it from bronchodilatation 
(Figure 1). 

The interest in these facts appears to us twofold: 

1. From the doctrinal point of view, they show the action of curare ou 
smooth muscle, by the probable intermediary of the neuro-vegetative 
system. 

Years ago Vulpian and, more recently, Langley pointed out that curare 
blocks the synaptic ganglionic transmission. Luco and Mesa utilized the 
pupillary response of the cat and the contraction of the nictating mem¬ 
brane, and demonstrated the blocking of cholinergic synapses. MacIntyre 
concedes that all the tissues where acetylcholine intervenes are susceptible 
to curare in varying degrees. 

Clinically, Gross and Cullen point out the diminution of intestinal peri¬ 
stalsis; Batelli, and Switski, that of contractions of the stomach; and 



I 



NORMAL 

CALIBER 


BRONCHO- broncho¬ 
dilatation SOFTENING 


1; The “bronch^softening” would n|t be jpparen^t^wth^^^ 

ube'ln the bronchus. N = Normal. N + E l P , ' ^ from broncho-dilatmg 
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Cornet has verified for us, in the course of gastroscopies, the pyloric atony 
due to curare. 

2. From the practical point of view—the one which interests us espe¬ 
cially here—the same circumstances permit an extension of the field of 
exploration of the bronchoscope, revealing sometimes a lesion inaccessible 
with standard technique, and even allowing a biopsy otherwise 
impracticable. 

In our first trials, the doses of siiccinylcholine, administered intravenous¬ 
ly, varied fi*om 5 to 30 mg. A broncho-softening effect, remarkable by 
its constancy and by its intensity, showed itself even in weak doses, smaller 
than 0.2 mg./kg. In such small doses, however, where the peripheral 
muscular relaxation is slight or even absent, one could still observe, in 
certain subjects, a short period of apnea. Although such a reaction could 
give no unfavorable results, it did stimulate us to seek bj’^ means of various 
substances (chlorpromazine, in particular), with the object of diminishing 
still more the dose of the active product to be injected. 

At the present time, our preferences are turning to a derivative of ace- 
tanilid, lignocaine (or xylocaine), itself efficacious in small doses. Thus 
the mixture in the same syringe of 2 mg. of succinylcholine and 5 mg. of 
xylocaine (in a solution of 1 per cent) represents a uniform dosage which, 
introduced intravenously, obtains an undeniable broncho-softening effect, 
while keeping well below the apnea dose. 

The curare-like compound must be ready, together with xylocaine, be¬ 
fore starting the bronchoscopy, but held in reserve and only used when 

necessary. It will prove efficacious where the pre-medication has not 
sufficed. 

We are reporting, in Table I, 30 unselected cases of endoscopic examina¬ 
tions done recently, which illustrate the possibilities and the limits of the 
means employed. One can see, as we stated at the beginning of this paper, 
that pre- and para-medications have overlapping indications. Thus, 
diethazine has broncho-softening effects; likewise it is a central sedative, 
but the broncho-softening effects are more marked with succinylcholine. 
On the oth^- hand, the anesthetic steroid, even though it has no broncho- 
so emng effect, acts on the striated glottal muscle and facilitates tube in¬ 
sertion. In this respect, its action completes, on the laryngeal level, the 
WnT ’fcurare-like compounds and of diethazine at the 

X hyZUTffel 

h.ScL»p?7'’°“ P^-raedicallon 

a) In non-ncrvons subjects 

2. Ixical anesthesia. 

•>. lUicn necessary (for example, a difficult leftward curve sn-ism 
commned vith xylocaine. injected intravenously. 
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b) In nervous subjects 

During the two hours which precede the bronchoscopy, an intravenous 
infusion of P 55 should he administered, designed solely to facilitate 
the tube insertion. 

Following this infusion of P 55, one returns to the above schema (a) : 
that is, the preparation by diethazine-atropine; and subsequently, 
when necessai-y, intravenous injection of a combination of succinyl- 
choline and xylocaine in very small doses. 


SUMMARY 


With a view to improving the technique and, consequently, the results 
of bronchial endoscopy, the authors have systematically employed, as pre- 
medication, diethazhie combined with atropine; and in some cases, an 
anesthetic steroid (P 55). A certain “broncho-softening effect” is obtained 
with the first drug; a tranquilizing effect, accompanied by a veritable glot¬ 
tal gaping, with the second. 

But the broncho-softening effect is, first and foremost, linked with pant- 
medication, which consists of a small dose of a synthetic curai e-like com¬ 
pound, diiodide of suecinylcholine, the action of which is potentiated by the 
addition of an equally small dose of lignocaine. 

The concept of “broncho-softening” under the influence of succinyl- 
choline, in particular, permits an extension of the field of exploration of 
the bronchoscope, revealing sometimes a lesion which would be maccessib e 
with standard technique, and even allowing an otherwise impracticable 


biopsy. 


Addendum 


Recently, we employed Chlorvrovm^ne^ a 
5 ml. of physiological saline, injected intiamuscularly 

“ThkSug had favorabk effects: tve noted i*». *‘”"6 

its anti-secretive power was evident on endoscopic examination ot the 

4-v.nA viifimncrVj nn 5if.i’OT>ine had been given. 


RESUMEN 

Con la mira de mejoi-ar la tecnica y 
ndoscopia bronquial, los autores ban empleado ‘ 

ledicacion por la Diethazine combinada con atropina, y en algu 

nesteroideanestesico (P-55). lo n..;nipn 

Cierto “efecto de ablandamiento bconquial” se »M.ene con la prmer^ 
rewa; un afecto tranquilfaador, acompanado de una verdadeia lelajac.on 

•lotica con la segunda. . ^vi-ynpimlmente 

Pero el efecto de ablandamiento bronquial es P^imero y^P ^ 

non de la broncoscopia revelando a veces una lesion que 
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con la tecnica comun y permitiendo aun una biopsia de otra manera im¬ 
practicable. 

RESUME 

En vue d’ameliorer la technique et, partant, les resultats de I’endoscopie 
bronchique, les auteurs ont utilise, d titre de 'premedication, systematique- 
ment: la dietlwzine associee a I’atropine; eventuellement: un sterdide anes- 
thesiqne {le P 55). Un certain effet “broncho-emollient” est obtenu avec 
la premiere drogue; un effect apaisant, s’accompagnant d’une veritable 
beance glottique, avec la seconde. 

Mais I’effet broncho-emollient est surtout lie d la para-medication qu’ils 
font avec de tres faibles doses d’un curarisant de synthese, le diiodure de 
succinylcholine (dont I’action est potentialisee par I’adjonction de doses 
egalement tres faibles de lignocaine). 

La notion de “broncho-emollience” sous I’influence de la succinylcholine, 
en particulier, permet d’etendre le champ d’exploration du bronchoscope, 
de deceler parfois une lesion inaccessible avec la technique standard et 
meme d’executer une biopsie autrement impraticable. 

ZUSAMMENFASSUNG 

Im Hinblick auf eine Verbesserung der Technik und damit zugleich der 
Ergebnisse der bronchialen Endoskopie haben die Verfasser systematisch 
als Praemedikation Diethazin in Verbindung mit Ati'opin angewandt und 
bei einigen Fallen ein anaesthesierendes Steroid (P-55). Ein gewisser 
“bronchuserweichender Effekt” wird mit dem erstgennanten Mittel er- 
reicht; ein beruhigender Effekt, begleitet von einem formlichen Klaffen der 
Stimmritze, mit dem zweiten. 

Aber der Bronchuserweichende Effekt ist in erster Linie gekntipft an 
eine Paramedikation, bestehend aus einer kleinen Dosis ines synthetischen 
kurare-artigen Stoffes, dem Dijodid dem Sncciniilcholin, dessen Wirkung 
polenzierl wird durch den Zusatz einer gleichfalls kleinen Dosis von Lig- 
nocain. 

Die Vorstellung der “Bronchus-Erweichung” unter dem Einfluss von 
Succinylcholin erlaubt in besonderem eine Ausdehung des Untersuchungs- 
gebietes fiir das Bronchoskop und zeigt mitunter einen Herd, der mit der 
Slandardtechnik unzuganglich ware, und ermoglicht sogar eine auf andere 
Weise undurchfiihrbare Biopsie. 
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Pulmonary Metastasis from Occult Primary Sites 
Resembling Bronchogenic Carcinoma* 

BENJAMIN E. GREENBERG, M.D.*’" and JOSEPH M. YOUNG, M.D.t 

Memphis, Tennessee 


During the six year period from 1950 to 1956 radiation therapy was 
given to almost 300 patients with thoracic lesions diagnosed as broncho¬ 
genic carcinoma. The cases fell into the following groups; explored but 
not resectable, resected but with involved nodes remaining, inoperable 
and surgery I'efused. Six cases'’ with histologic confirmation of malignant 
tumor prior to radiation, which were considered to be compatible with 
bronchogenic carcinoma and so treated, at autopsy proved to be metas¬ 
tasis from a silent exh-athoracic primary tumor. The clinical, radio¬ 
logical and pathologic considerations of these cases will be presented. 

A diagnosis of metastasis to the lungs is usually accurate with solitary 
or multiple tumors when the primary source is known.-’ When the pul¬ 
monary nodule is solitary and no primary source can be located the diag¬ 
nosis of metastasis may be impossible without thoracotomy and histologic 
examination. Solitary metastasis to the lungs, and for that matter else¬ 
where, is not common,-' 2-’ but is known to arise from many primary tumors 
particularly of the kidneys. The much higher frequency of primary car¬ 
cinoma of the lung in the older age groups accounts for this diagnosis 

being favored rather than suspecting a secondary tumor. , . , 

The lungs act as a primary filter for tumor emboli released into the 
systemic veins or thoracic duct and may secondarily receive tumor embol 
ftom the portal system by way of the liver. It is not 
Turner and JatEee=» in reviewing a large senes of metastatic lung 
found that 60 per cent of tumors of neuromuscular 
metastasized to the lungs as well as the same percentage o S 
and hematopoietic tumors. Of the following sites of primary tumors, 
25^per cent metastasized to the lungs; urinary and male genital organs, 

female genital organs, gastrointestinal tract ^^Tenerally 

10 ner cent of oral cavity tumors metastasized to the lungs, '-"^nera > 

speaking, about 30 

have pulmonary metastases. Russo anci '-^vana t 

"h?s 

- e—- f-- 

lesions that remain asymptomatic ^ ^ jeg ^^d pro.ximity 


-*Chief of Radiology Service. 

IfS jL'-CXr S'and Laboi atory Service. Vct.r.na Admini.,tral,on H..- 
nital. Kennedy Division. 
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sputum, weight loss, chest pain and hemoptysis. Metastasis directly 
through lymphatics to the hilar and mediastinal lymph nodes with sub¬ 
sequent bronchial compression or invasion is infrequent. Even less fre¬ 
quent is metastasis to the wall of the bronchus by way of the pulmonary 
or bronchial arteries.-*- It is in these uncommon instances that the clini¬ 
cal and radiographic features are indistinguishable from primary broncho¬ 
genic carcinoma. Hemoptysis, atelectasis, hilar and mediastinal lymph 
node enlargement occur in both conditions; even the tumor may be visible 
to the bronchoscopist with biopsies positive for tumor.*** Cytologj’- studies 
of bronchial secretions may occasionally reveal tumor cells from a metas¬ 
tatic lesion. Metastatic tumor to hilar nodes may infiltrate the lung and 
ulcerate a bronchus as stated, while a peripheral secondary pulmonary 
nodule may yield metastasis to adjacent nodes**® resulting in a radiographic 
appearance identical with that of bronchogenic carcinoma. There have 
been such occurrences in cases of carcinoma of the breast, kidney, colon 
and testes.-' 

In a significant percentage of cases the pathologist while recognizing 
that a malignant tumor exists will be unable to state the tissue of origin 
from the study of biopsy sections.**' This may be due to the anaplasia 
of the secondary tumors and the not infrequent variations of the histologic 
appearance in different parts of a tumor. The limited biopsy specimen 
may not be sufficiently representative of the tumor as a whole. Further¬ 
more, congestion, inflammation and necrosis may also modify the histologic 
appearance of the tumor so that even a thorough study of the complete 
surgical specimen may not permit a definite diagnosis.®® Kirklin and his 
associates— in a restudy of the cell types in 844 cases of bronchogenic 



FIGURE 1 
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FIGURE 2 


porior n,oa\astinum\vUh"contMS of i7Khrupper‘7X^ in rinht liilum and rinht su 
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carcinoma noted the difficulty in differentiating some adenocarcinomas 
of the lung from metastatic tumors. This was also the experience of 
Russo and Cavanaugh.-*’* 

There have been a number of case reports of lung lesions appear¬ 
ing to be bronchogenic carcinoma but which proved to be metastatic 
from primary tumors removed surgically up to 20 or moi’e years pre¬ 
viously **• **' -•’*' Such primary lesions have included car¬ 

cinomas of the kidney, colon, thyroid, breast, uterus and ovary, sarcoma 
of bone, melanoma of skin, testicular tumors and fibrosarcoma. Current 
opinion favors the resection of solitary lung nodules even if a secondary 
tumor were suspected"* because of a history of a previous primary tumor. 
The solitary nodule may prove to be a benign tumor, granuloma, or even 
a new primary malignancy in the lung. 

We now come to the consideration of lung lesions which resemble 
bronchogenic carcinoma without a history of a previously resected 
malignant tumor and which later proved to be metastasis from a clinically 
silent extrathoracic primary site. A limited search of the literatuie pio- 
duced 14 well documented cases^-which fell into this 
group but in only six was the primary site named. They were as follows, 
kidney, two cases; pancreas, stomach, testes, gallbladder, 1 case each s\nd 
primary site not stated, eight cases. The present report adds six addi¬ 
tional cases—pancreas, three, prostate, two, and kidney, one. 


Case Reports 

^ Y . T -R T Primnvv Tnnior in Pancrease. This G4 year old white man had coiiph. 
Case 1. L. J- S _i.* ni-iQfmrtion Chest film (Fiff. 1) revealed elevation 

.eight loss and supenor mediasUnai rieht upper lobe contraction. 


LineVif rlia nlil'n 
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FIGURE 3 


figure 4 

Hmre 3 (Case 2) ^ 

r.Vu,», .,»« rcic .. 

surgery. 
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Bronchoscopy demonstrated corrugated appearance of right upper lobe bronchus but 
biopsy was negative. Right supraclavicular node biopsy reported as anaplastic car¬ 
cinoma, possibly adenocarcinoma. He received radiation therapy for 6647r tumor 
dose in 31 days with no change in x-ray film appearance at completion of therapy, but 
marked sjunptomatic improvement. A month after therapy (Fig. 2) there was evidence 
of some tumor regression. He died five months from beginning of radiation. 

Autopsy revealed tumor in hilar and mediastinal nodes compressing trachea, esopha¬ 
gus and superior vena cava. The right upper lobe bronchus was compressed by a 
4 cm. mass. Microscopic examination demonstrated invasion of the bronchus by 
tumor. A 3 X 4 cm. mass was found in the tail of the pancreas. The final diagnosis 
was adenocarcinoma of the pancreas with metastasis to lungs, lymph nodes and else¬ 
where. 

Case 2: S. S. Primary Tumor in Pancreas. This 56 year old man was admitted for 
investigation of a chest lesion discovered by a mobile chest unit. All studies including a 
gastrointestinal series and sputa were negative. A chest roentgenogram (Fig. 3) 
prior to thoracotomy demonstrated a lobulated right hilal mass with an adjacent paren¬ 
chymal nodule. At surgery the lesion was considered non-resectable because of involved 
mediastinal nodes. One node removed for biopsy was reported as anaplastic metastatic 
tumor probably from bronchogenic carcinoma. 

He received radiation therapy for a tumor dose of 6646r in 34 days. When treat¬ 
ment was finished (Fig. 4) there was almost complete tumor regression. 

He got along well for nine months when he was readmitted with signs of myocardial 
infarction. He died June 9, 1954, one year from beginning of radiation. Autopsy re¬ 
vealed no evidence of tumor in either lung. The body and tail of the pancreas was 
completely replaced by tumor and contained a 5 cm. pseudocyst. The diagnosis was 
carcinoma of pancreas with metastasis to liver and abdominal Ijunph nodes. 

Case 3: C. 1. C. Primary Tumor in Pancreas. This 47 year old white man was ad¬ 
mitted with left chest pain and cough. He had subtotal gastric resection for chronic 
duodenal ulcer three years previously. A chest roentgenogram revealed a left hilum 
mass with infiltration and atelectasis of left low’er lobe (Fig. 5). On bronchoscopy 
an endobronchial lesion was found but biopsy was negative for tumor. A gastrointestinal 
series revealed the gastroenterostomy to be functioning normallv. Sputum studies were 
negative. 

He was referred for radiation therapy wthout an established diagnosis but clinically 
considered as inoperable bronchogenic carcinoma. After a tumor dose of 6000r in 40 
days there was complete clearing of the left lung lesions (Fig. G). The left lung in¬ 
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filtrations subsequently recui-red with the development of a lung abscess. He died four 

months after beginning of radiation. , , , o m • * 1 . wi 

Autopsy demonstrated a large left lower lobe abscess, an 8 x 10 cm. mass in the loft 
upper quadrant of the abdomen with extension to the adjacent stomach, colon and 
1-idnev The mass replaced the tail of the pancreas. The final diagnosis was anaplastic 
carcinoma of the tail of the pancreas with extension to neighboring organs and 
metastases to left lung and elsewhere. 

ra.sc i • W S Primary Tumor in Prostate. This 57 year old colored man had pro¬ 
gressive dysphagia, epigastric pain and weight loss. A chest roentgenogram revealed 
f large mediastinal mass and a right lung peripheral nodule. Bronchoscopy revealed 
a mafs in the right main stem bronchus. Biopsy was reported as oat-cell bronchogenic 

referred for radiation therapy. Chest x-ray film (Fig 7) showed a large 

medfaSl mass bulging into the right hilum region and a right ung nodule at the 
mediasunai mass ouigi g received a tumor dose of 3135r in 20 days without 

of his vapidly dateviova.ipp ooaditi.a. Ho 
died one from beginning o^-adia^^^^ mediastinum. The mass 

extended to the prostate was almost entirely replaced by tumor. 

Th?fiVaj'd&Ss°»a. » of tL pv.atate with metastasis to lane, lymph nodes 

°”cose 5: J. H. P. Primavy T-f” “ atan\ffis?“n'?ofa'he?nS^^^ 

to have a peripheral pulmonary nodule (Fig. 9) at an aamissio 

He refused thoracotomy at first but larger during this interval. At thora- 

The right upper lobe lesion became y S because of tumor in hilar nodes, 

cotomy a right upper lobe ^one. He was given radiation therapy 

identified on f A svitb some decrease in size of the mass. His 

for a tunior dos6 of 6000r in 42 days _ winntVic: nftpi* bBErinninc of radiation, 
course was slowly wth deat^^^^^ „o^uies; no endobron- 

Autopsy demonstrated wasTrosslv normal but histologic exami- 

metastasis to nodes, lungs and elsewheie. _ 













--- ^ figure 8 
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Caisc 6: J. L. R. Primary Tumor in Kidney. This 34 year old colored male was ad¬ 
mitted October 27, 1955 with an acute respiratoi-y infection. He had had frequent such 
episodes for the past eight years. Chest roentgenogram on admission (Fig. 10) demon¬ 
strated cystic disease involving the upper half of the right lung and left apex. Several 
fluid levels are noted within the cysts. He became symptom free with antibiotics. 
Sputum cultures were negative for tubercle bacilli and fungi. Urinalysis was negative. 
Film two months later (Fig. 11) showed a nodular density near upper part of the 
right hilum and apex of right lung wth a fluid, level in the apex. A clinical diag¬ 
nosis of infected cystic disease with possible neoplasm was made and right upper 
lobectomy was done January 16, 1956. The surgical specimen showed multiple cysts 
with the apical cyst containing a 5 cm. mass. Histological examination demonstrated 
granulomatous tissue as well as.anaplastic cai-cinoma. The diagnosis was bronchogenic 
carcinoma and granulomatous disease. 

He received radiation post-operatively for a tumor dose of 6615r in 30 days. He was 
readmitted three months after radiation with cough and bilateral lung nodules revealed 
on x-ray film. Urinalysis was negative at first on this admission but later showed 
microscopic hematuria. An intravenous pylegram showed failure of filling of left 
lower and middle calyces consistent with renal tumor. 

He died five months from beginning of radiation. Autopsy showed the left kidney 
almost replaced by tumor. The final diagnosis was carcinoma of kidney with metastasis 
to liver and lungs. 

Comments 

Pancreatic carcinoma commonly spreads to regional nodes and to the 
liver. Blood-borne metastasis occurs in 20 per cent of fatal cases.-'’-' 
Diagnosis of carcinoma of the tail of the pancreas is rarely made prior 
to laparotomy or autopsy and would escape detection in the absence of 
symptoms. 

Carcinoma of the prostate showed an incidence of pulmonary metastasis 
of 38 per cent in cases coming to autopsy,but only 8.6 per cent showed 
x-ray film evidence of secondary lung tumors.*'’ This indicates that detect¬ 
able lung metastasis in carcinoma of the prostate is usually a late, near 
terminal, manifestation. Russo and Cavanaugh-" found no case of metas¬ 
tasis to the lungs from carcinoma of the prostate in their study of 105 
metastatic lung lesions. 

Lung metastasis is frequent from carcinoma of the kidney, as high as 
/5 per cent in fatal cases.-'-- This high incidence is to be expected since 
metastasis in usually by way of the blood sti'eam. Occasionall.v, mediasti¬ 
nal and hilar nodes may be involved. The tendenc.v for solitary lung 
metastasis from carcinoma of the kidney is well known and prompts eaidy 
investigation of the kidneys. Carcinomas of the kidney, even though 
chmcally silent, are therefore often detected when the distant metastasis 
in the lung is the presenting sign." 

It IS not to be implied that unduly prolonged periods of observations 
or inve.stigations are recommended in order to exclude the possibilih* of 
metastatic tumor arising from a clinically silent extrathoracic primary 
tumor It has been frequently demonstrated that routine investigations 
of systems and organs in the absence of .symptoms or signs give low 
returns The safety of thoracotomy recommends it as a therapeutic and 
(lagno.stic procedure. Should this not be feasible, radiation therlpy should 
bcnefir'^' poihative alternative, although admittedly of uncertain 

CEloooKvmT" "in — -*th 

L ,>.< 1 b. 3 MA at <0 cm. di.stance. The treatment plan 
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consisted of the use of multiple converging fields aiming to deliver the 
equivalent of 6500r to the tumor in 30 days, as is our practice for broncho¬ 
genic carcinoma. Only in Case 4 was the dose substantially below this 
level. In Case 2 radiation caused complete regression of the lung masses 
and the patient survived a year from beginning of radiation. In the 
other five cases radiation therapy was of little or no benefit. 


SUMMARY 

Six cases of metastatic lung disease from occult primary sites, later 
proved to be in the pancreas, prostate and kidnej% have been presented 
with the clinical, radiological and pathological features indistinguishable 
from bronchogenic carcinoma. Early diagnosis of such cases may not 
be possible. 

Surgical exploration, if feasible, is the treatment of choice in pulmonarv 
masses. Radiation therapy for palliation is recommended if malignancy 
is established or clinically diagnosed and surgery contra-indicated. 

Extensive and prolonged diagnostic studies in order to prove the exist¬ 
ence of a silent primary site is not in the patient’s interest. Examination 
of the commonly reported sites, such as the genito-urinary and gastro¬ 
intestinal tracts, could be carried out in a short period of time although 
frequently they fail to reveal the patholog>\ 




L auteur^ presente six cas de cancer metastatique du poumon dont le 
foyer primitif n’a pu etre mis en evidence et a ete montre ulterieurement 
localise au pancreas, a la prostate et au rein. Ces localisations pulmo- 
naires avaient des caracteres cliniques, radiologiques et pathologiques im¬ 
possibles a differencier de ceux du cancer bronchique primitif. Le diag- 
no.stic precoce de tels cas pent ne pas etre possible. 

L’exploration chirurgicale, si elle est realisable, est le traitement de 
tumeurs pulmonaires. La radiotherapie, comme traitement 
palliatif, est recommandee si I’existence du cancer est etablie ou soupcon- 
nec climquement, et si la chirurgie est contre-indiquee 
Dc.s etudes diagnostiques completes et prolongees pour essaver de mettre 

localisation primitive latente ne sont pas 
dans I mteret du malade. L’examen des localisations les plus habituelL 

•a r'etl-rm u' «>’^temes genito-urinaires et gastrointestinaux. pour- 
lait ctie piatique en un court laps de temps, bien que frequemment les 
examens anatomo-pathologiques ne peuveiit etre real i,es 
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masas pulmonai'es. Se recomienda la radioterapia paliativa si aclara la 
malignidad y la cirugia esta contraindicada. 

Los estudios .extensos y prolongados para demostrar laexistencia de iin 
tumor primario silencioso no corresponde al interes del enfermo. 

El examen de los lugares mas habitualmente afectados como las vias 
genitourinarias, la gastrintestinal, pueden realizarse en corto tiempo si 
bien frecuentemente no revelan la patologia. 

ZUSAMMENFASSUNG 

Vorweisung von 6 Fallen von. metastatischer Lungenerkrankimg bei 
verborgenem Primarherd, der sich spater als im Pankreas, in der Prostata 
und Niere lokalisiert erwies, und zwar anhand der klinischen, rontgeno- 
logischen und pathologisch-anatomiscben Merkmale nicht zu unterscheiden 
vom Bronchialcacinom. Die Friih-Diagnose solcher Falle kann unmog- 
lich sein. 

Untei’suchung auf chirurgischem Wege, falls sie sich durchfiihren lasst, 
ist die Behandlung der Wahl bei pulmonalen Verdichtungem Palliative 
Strahlenbehandlung wird empfohlen, wenn die Bosartigkeit sicher gestellt 
Oder klinisch diagnostiziert und chirurgisches Vorgehen kontraindiziert 
ist. Intensive und langdauernde diagnostische Untersuchungen mit dem 
Ziel das Bestehen, eines stummen Primarherdes nachzuweisen, liegt mcht 
im Interesse des Kranken. Untersuchung der fiir gewohnlich angegebenen 
Lokalisation, also des Urogenitaltraktes und des Magen-Darmkanales las- 
sen sich in kurzer Zeit ausfiihren, obwohl sie haufig darin versagen, die 
krankhaften Umstande aufzudecken. 
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study in the Therapy of Transverse Myelitis 
Occurring During Tuberculous Meningitis 

P. CHORTIS, M.D., F.C.C.P. 

Athens, Greece 


Transverse myelitis appearing during the course of tuberculous menin¬ 
gitis is one of the mam reasons for its poor prognosis. Fortunately, this 
condition IS relatively infrequent and, it is possible with prompt and ap¬ 
propriate therapy it can be significantly reduced. 

Spreading of the infection in the medulla spinalis is mainly due to 
contamination of the meninges during tuberculous meningitis' Locali- 
zation of Mycobacterium tuberculosis in the medullar substance through 
the circulation in generalized tuberculosis is uncommon. 


In the international literature, only a few cases of tuberculous menin- 
gomyelitis are reported. Kupka and his collaborator, Harbitz, Kreschner 
and his collaborator, and Rigton, have presented a number of cases. 

Fischer reported 20 cases of myelitis in the course of tuberculous spon¬ 
dylitis caused by compression of vertebrae and cold abscess formation. 

At Sotiria Sanatorium, in our clinic, we treated 209 cases of tuberculous 
meningitis and observed only six cases of transverse myelitis, which ap¬ 
peared in the course of tuberculous meningitis insufficiently treated at 
places other than our institution. Three of them died, and necropsies 
were performed." 


Repoi't of Cases 


We consider essential the detailed presentation of cases in order to 
render our conclusions clearer. 


Case 1: D. M., a man clerk, aged 27, was found to have pulmonary tuberculosis in 
August 1952. Biochemical treatment for eight months was insufficient. In 1952, he had 
tuberculous meningitis and for 55 days he was treated insufficiently in his house. Treat¬ 
ment there consisted of intraspinal injections of streptomycin combined with small 
doses of INH. In March 1953, he was transferi-ed to our clinic. He had a high fever, 
dimness of mental functions, spasms with hyperexcitability and all the clinical symp¬ 
toms of meningitis. Laboratory examination of cerebrospinal fluid showed 650 cells per 
cc., 96 per cent being lymphocytes and 2.5 gr./lOO cc. of protein and Mycobacterium 
tuberculosis. 

Other findings were rectovesical disturbances, spastic paresis of the lower extremities 
with heightened tendon I'eflexes, disturbance of sensitivity and extensive necrotic 
changes of the gluteal and sacrolumbar skin regions. Thus, it was as a meningomyelitis 
case. 

Intraspinal streptomycin was discontinued and followed by persistent antituberculous 
drug therapy. Improvement of meningitis was marked. The cerebrospinal cell count 
fluid and protein decreased. The medullar symptoms, however, were accentuated, the 
spastic paresis turned flaccid, the retentions of urine and feres increased, as well as 
the skin necroses. The patient's condition progressively became worse and four months 
later he died. 

On post-mortem examination the brain was edematous, the cerebral ventricles dilated 
and filled with turbid cerebrospinal fluid; in the base of the brain a considerable 
amount of viscous and glutinous exudate was found; the spinal meninges vyere much 
thickened and in places, small pockets of fluid adhered; in the thoracic region of the 
spinal column, a good sized pocket of fluid was found where the pia mater firmly 


Director, 8th Clinic Hospital Sanatorium Sotiria. 

*The histology examinations were made by Professor D. Eleftheriou to whom we ex¬ 
tend our thanks. 
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adhered to the spinal cord. Transverse dissection at this very point showed complete 
transverse degeneration with necroses, and it was impossible to distinguish between 
the white and grey matter. Histological study revealed, in addition to necrotic and 
degenerative substances which occupied all the transverse segment of the cord, periph¬ 
eral necrosis like a geogi-aphical map. In the destructive changes of medullar sub¬ 
stance, scattered tubercles were found. The walls of the vessels of the subarachnoid 
cavity were infiltrated and many of them were completely plugged. The vessels of 
the spinal meninges showed periadvential infiltrations w'ith many tubercles. 

We concluded that it was a case of diffuse transverse myelitis involving the thoracic 
legion of the spinal cord, caused by bacilli localization in the medullar substance from 
contiguous tissues. In this case, the accentuation of the disease and the diffuse destruc¬ 
tion of the transverse medullar segment was due to the progressive compression of 
the spinal cord by the encysted pocket of fluid. This pocket formation was due to the 
adherent meninges. 

Case 2: S. D. This man, a laborer aged 32, reported having pulmonary tuberculosis 
in March 1952. In March 1953, he had tuberculous meningitis and was hospitalized. 
For three months, the treatment consisted of intraspinal injections of streptomycin 
and small doses of INH. In June 1953, he was transferred to our clinic, when he had 
fever, opisthotonos, and total mental dimness. Cerebrospinal fluid examination showed 
770 cells per cc. and 16 gr./lOO cc. of protein. Spastic paresis of the lower extremities, 
positive Babinski plantar reflex, foot clonus, exaggerated reflexes, and hyperthesia 
were also present. Other findings were rectovesical disturbances, e.g., alternate retention 
and loss of rectal and vesical control. 

Although the intraspinal injections of streptomycin were discontinued and large 
doses of INH and PAS were intravenously administered, he became worse. A month 
and a half later, spastic paresis turned flaccid, extensive nutritional disorders of the 
skin appeared, and loss of rectal and vesical control occurred. His condition gi-adually 
became worse, and in the fourth month following hospitalization he died. 

Post-mortem findings revealed marked increase of cerebrospinal fluid with edematous 
encephalic substance. The spinal meninges wei-e thickened and at places adherent to 
themselves and the medulla spinalis. In certain points between the meninges small 
pockets of turbid fluid were found; dissection at the adherent points of the medullar 
substance and the pia mater showed degenerative changes and necroses of the whole 
transverse segment; the histological findings showed degenerative necrotic destruction 
of the medullar substance vnth small, sparse tubercles; infiltrations and thromboses 
of the vessels of the subarachnoid cavity and extensive degenerative changes of the 
spinal meninges were also found. We concluded that this was a case of diffuse trans¬ 
verse myelitis with multiple foci in the medullar substance. 


Case .7; I. D., male. This faimer, aged 45, had pulmonary tuberculosis five years 
ago. In April 1953, he had tuberculous meningitis and entered a hospital. Treatment 
consisted of intraspinal injections of streptomycin, PAS, and INH. The second month 
following the intraspinal injection therapy, although he showed slight clinical improve¬ 
ment, medullar phenomena appeared. He was admitted to cur clinic. His condition 
was grave. Besides meningitis symptoms and the findings in the cerebrospinal fluid, 
ho also had flaccid paralysis of the lower extremities, loss of rectal and vesica! control, 
and extensive skin necroses. 

Intraspinal injections were discontinued and usual chemotherapy followed. His con¬ 
dition, however, progressively became worse and in two month.s,'that is five months 
following the infection, he died. Jlicroscopic study revealed multiple diffuse transverse 
spinal destiuction in different levels. Small tubercles in the medular substance were 
also seen. Extensive adherent processes of the spinal meninges, accompanied by peri- 
advential infiltrations and a plugging of the vessels, were also seen. We concluded 
that it was a tuberculous meningomeylitis case with multiple medullar foci 


f osc i: P E. This laborer aged 21 had acute miliary tuberculosis in March 195 
iwo years later, tuberculous meningitis was present. He was treated insuffieientl 
with intraspinal injections of streptomycin. PAS, and INH. After two months ( 
therapy, he also had symptoms of meningomyclitis. 

, transferred to our clinic with meningitis symptoms; abundant cerebrosnim 

ki d findings, spastic paresis of the lower extremities, exaggerated reflexes, po.itk 
Babinski s sign, foot clonus, nutritional skin disorders and rectovesical disorders.' 

Intiaspinal injections were immediately discontinued and usual chemotherapv wt 
initiated, supplemented by 12 mgs. per Kg. body weight of Sulfone J.51, dailv 

len <la\s latei Ins condtion improveil considerably and within 45 davs, all meninirit 
sjniptonis had disappeared. Medullar .symptoms were also improving. ‘ Four and a ha 
Inov' s.''mptoms had disappeared to the point that he coul 

mow fiwly A slight spastic gait was the sole e.ffoct of the disease which with electr 
therapy and massage was improveii to the extent that he was di.^charged a' dinkali 
cimd. A \tnr later, he was in excolleiit condition, exhibiting only a slight spastic gai 
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We conclude in this case that the J. 51 addition in meningomyelitis treatment con 
tributed to the cure of the disease, leaving few residuals. 

Case 5: S. I. This man a clerk aged 26, was hospitalized for tuberculous meningitis 
in February 1952. He was treated insufficiently wth intraspinal injections of strepto¬ 
mycin and INH. In May 1954, he had a new paroxysm of meningitis and was brought 
to our clinic. He also had transverse myelitis symptoms affecting the lumbar region 
of the spinal cord. The cessation of intraspinal injections was followed by intravenous 
administration of INH, PAS, and sulfone J.51, 14 mg. per Kg. body weight. After four 
months of treatment the meningitis symptoms disappeared altogether, the cerebrospinal 
fluid was nonnal, and the myelitis symptoms showed improvement. The rectovesical 
and nutritional disorders of the skin disappeared. Sensitivity became normal, and the 
spastic paresis of the extremities improved. 

Eight months after this therapy was started, he was clinically cui’ed except for a 
slight spastic walk, which was treated unth electrotherapy, massage, and vitamin B, 
besides the other medication. He was dismissed in excellent condition. 

Case G: G. L. This man a student aged 22, had exudative pleurisy in March 1955. 
Eight months later, he was treated for tuberculous meningitis in a State hospital. The 
three-month treatment consisted of intraspinal injections of streptomycin and small 
amounts of PAS and INH with no evident improvement. Moreover, he had rectovesical 
disorders and spastic paresis of the extremities. When admitted to our clinic he had 
chronic tuberculous meningitis and transverse myelitis. Discontinuation of intraspinal 
injections was followed by large doses of INH, PAS, and sulfone J.51 in doses of 14 
mg. per Kg. body weight. This treatment was continued for six months. The meningitis 
symptoms disappeared, the cerebrospinal fluid became normal and urine and feces re¬ 
tentions as well as skin abnormalities disappeared. The spastic paresis of the ex¬ 
tremities improved. After eight months, he was dismissed as chronically cured with 
only a slight spastic walk residual. 

Comment 

Myelitis, depending on the total or partial damage of the transverse 
segment of the cord, is distinguished as diffuse or disseminated respec- 
tivelj'. According to its duration, it is designated as acute, subacute, or 
chronic- Symptomatology depends upon type and extent of damage to 
the medullar substance. In acute myelitis symptoms appear at once and 
consist of total disappearance of mobility, anesthesia, as well as loss of 
reflexes caudal to the damage, consequent of which is flaccid paralysis 
of the lower extremities, vesica urinaria, and rectum, and extensive nu¬ 
tritional disturbances of the skin in the form of necroses also appear. 
On the other hand, the symptomatology of subacute or chronic myelitis 
is different and appears graduallJ^ The reflexes do not disappear, muscle 
tone remains, rectovesical disorders alternately improve or gi'ow woise. 
The nutritional disturbances of the integument appear gradually and aie 
localized, Babinski’s sign and foot conus appear early, and areas infe¬ 
rior to the damage have normal sensation. 

The first three of our cases were diffuse transverse myelitis, as destruc¬ 
tion involved the whole segment of the cord. In the last three subacu e 
disseminated cases, the lesions, because of the intense therapeutic a min 
istration and especially because of the addition of sulfone J.51, not on j 
did not extend but were even inhabited and gradually healed, leaving s ig 

after effects in the motor region of the cord. i • -f -nm 

Through detailed tests of the reaction and sensitivity of the skin i 
the inferior towards the superior layer, we found that in the is 
of transverse myelitis the thoracic region of the column was affec e . 
the second and third cases the myelit’S was located in the thoiaco um < 
and sacral regions respectively. Morbid anatomy verified om n 
In the remaining three cases, we proved clinically that the amage 




i 

} 



voi. xxxni THERAPY OF TRANSVERSE MYELITIS 50!) 


in the lumbar region and that the desti-uction was disseminated. Necropsy 
also i-evealed that the destruction in the first three cases was diiTuse. 
In the first case, in addition to necrotic and degenerative changes of the 
white and grey substance, sparse tubercles were also found. The walls 
of the vessels of the subarachnoid cavity wei-e infiltrated and plugged. 
At the points where there were destructive changes in the medulla the pia 
mater was firmly adherent to the medulla spinalis. Between the two 
meninges there was a pocket of turbid fluid, the walls being the adhesions 
of the two meninges. 

From the above, one may conclude that the infection of the medullar 
substance was caused by direct extension, and the iieripheral necroses 
were due to a plugging of the vessels. The total damage of the trans¬ 
verse segment was caused not only because of the tuberculous localiza¬ 
tion but mainly from the gradual compression of the medullar segment 
by the encysted pocket of fluid. 

In the second and third cases, besides total tixinsverse destruction in 
different levels of the cord, we also found a complete adherent process 
of the meninges, as well as multiple tiny pockets of turbid cerebrospinal 
fluid, in the whole of the vertebral canal. 

It is known that such localized or extended medullar necroses are 
also caused by cancer, syphilis, and arteriosclerosis. The diflerential 
diagnosis, however, is based on laboratory, clinical and x-ray findings. 

In the remaining three cases, the cessation of intraspinal injections 
was followed by persistent biochemical therapy with large intravenous 
doses of INK and PAS and, in addition, doses of 12-14 mg. per Kg. body 
weight of sulfone J.51. As a result, the subacute disseminated transverse 
myelitis showed no tendency to grow worse, but on the contrary the symp¬ 
toms gradually disappeared and the patients were finally discharged as 
clinically cured with only slight effects from the motor region of the 
spinal cord. For over a year, the patients are seen regularly and their 
condition is excellent. 


In all our cases of tuberculous meningomyelitis, prolonged therapy 
of intraspinal injections of streptomycin had preceded. We believe that 
this point is of considerable importance. 

As was reported in a previous study that streptomycin injected in- 
traspinally causes intensive stimulation of the meninges. This is proved 
by the fact that following intraspinal injections a considerable increase 
of cells in the spinal fluid is noted, accompanied by paroxysms with men¬ 
ingeal symptoms. In certain cases during intraspinal administration of 
streptomycin and during the period of improvement, we observed that 
the disease grew worse. We interpreted this as recurrence. However 
the paroxysms disappeared as soon as the intraspinal injections of strep¬ 
tomycin were discontinued. The intensive stimulation of the meninges 
by streptomycin and the daily injury from the needle contributed to the 

processes and their disagi-eeable consequences, 
n all of the dissected cases in which intraspinal injections had been 
given, extensive adhesions of the meninges with encysted pocket forma- 
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tions filled with cerebrospinal fiuid with corresponding medullary destruc¬ 
tion was a constant finding. The paroxysm of the meninges, inflamma¬ 
tion, and the adhesion process contribute to the expansion of contamina¬ 
tion in the medullary substance and the destruction of the vessels of the 
subarachnoid cavity, resulting in deficient blood supply to the medullar 
substance and consequently a degeneration and necroses of the correspond¬ 
ing medullar segments. 

Having this in mind, we have for some years omitted intraspinal injec¬ 
tions of streptomycin, and since then, have never observed a case of 
meningomyelitis. 

Special attention should be drawn to the fact that in three out of six 
cases in which, in addition to antituberculosis drugs, we also administered 
J.51, we succeeded in preventing further meningomyelitis developments 
and in bringing about an almost complete cure. We have used J.51 (Sul- 
fone thymole) for three years in our clinic at Sotiria Sanatorium.*’’’ ‘ 
The results were excellent, especially in the treatment of tuberculous 
meningitis, since 96.7 per cent of the patients recovered completely. They 
are still immune after long treatment and by treatment in large dosages. 
The effectiveness and immunization is confirmed by other authors. Fur¬ 
thermore, the advantage of J.51 is that it retards the occurrence of strepto- 

We cannot yet give an explanation for the way J.51 acts in the treat¬ 
ment of tubei’culous meningitis and myelitis. All our attenapts to trace 
the drug in the cerebrospinal fluid, blood, and urine have failed. A good 
number of investigators feel that J.51 in vivo breaks up and great amounts 
of it diffuse in pathologic tissue where it stays for a long time commg 
in constant contact with the pathologic agent. The foregoing conception 
however, does not have a laboratory basis. Undoubtedly, however, U51 
has a valuable therapeutic effect in tuberculous meningitis and myelitis. 

CONCLUSIONS 

1 In a considerable number of cases of tuberculous meningitis, trans¬ 
verse myelitis may occur and localization of bacilli in the medulla spina 

" |‘■Sy1il'a;ptrf S^rs2"ofprol^ and incomplete therapy of 

tubercutous meningitis and mainly when intraspinal injections 

litis, Ld especially when administered before complete degeneration 

c^n"^ cavity vessels. 

CONCLUSIONES 

en primer lugar a retencion. 
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2. La mielitis aparece cn casos de ierapeulica prolongada e incompleta 
de la meningitis tuberculosa y principalmente cuando se ban hecho inyec- 
ciones intraespinales de estroptomicina por largo tiempo. 

3. La sulfona J.51 tiene un efecto terapeutico considerable en la menin- 
goniielitis y especialmente cuando se adniinislraantes de la degenearacion 
y necrosis de un segmento espinal. 

4. Los cambios liistologicos de la mielitis consislen en degenera- 
cion y necrosis de las substancias blanca y gris acompaiiadas de desarrollo 
de tuberculos asf como extensos cambios en los vasos del espacio suba- 
racnoideo. 

RESUME 

1. Dans un grand nombre de cas de meningite tuberculeuse, une mye- 
lite transverse pent survenir, et la localisation des bacilles dans la moelle 
epiniere est due en premier lieu a la retention directe. 

2. La myelite apparait dans les cas de traitement prolonge et incom- 
plet de meningite tuberculeuse, et principalement lorsque injections in- 
trarachidiennes de streptomycine out etc administrees pendant longtemps. 

3. La sulfone J.ol a un effet therapeutique considerable sur la menin- 
gomyelite, et surtout lorsqu’elle est administree avant la degenerescence 
complete et la necrose d’un segment medullaire. 

4. Les alterations histologiques de myelite consistent en alterations 
degenei-atives et necrotiques de la matiere grise et de la matiere blanche, 
associees a I’apparition de tubercules ainsi que d’alterations extensives 
dans des vaisseaux de la cavite sous-arachnoYdienne. 

SCHLUSSFOLGERUNGEN 

1. In einer betriichtlichen Zahl von Fallen von tuberkulbse Meningitis 
1-anne eine Querschnitts-Myelitis auftreten, und die Lokalisation von 
Bazillen in der medulla spinalis ist in erster Linie die Folge dirkterRe- 
tention. 

2. Die Myelitis tritt auf in Fallen von langdauernder und unvollstand- 
iger Therapie der tuberkulosen Meningitis und hauptsachlich, Wenn von 
intralumbalen Streptomycin-Injektionen lange Zeit hindurch Gebrauch 
gemach wurde. 

3. Die Schwefelverbundung J51 ubt einen betrachtlichen therapeutischen 
Effekt aus auf die Meningomyelitis, besonders bei Anwendung von kom- 
pletter Degeneration und Nekrose eines spialen Segmentes. 

^ 4. Die histologischen Veranderungen der Myelitis bestehen in degenera- 
tiven und nekrotischen Veranderungen der weissen unr grauen Substanz 
in Verbindung sowohl von Tuberkeln als auch ausgedehnten Veranderungen 
an den Gefassen des Subarachnoidalraumes. 
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CARDIOVASCULAR DISEASES 


Differentiation of the Causes of Pulmonary 
Hypertension in Rheumatic Heart Disease by 
Simultaneous Right and Left Heart Catheterization'^ -*" 

PHILIP SAMET, JI.D., F.C.C.P.,- WILLIAM H. BERNSTEIN, M.D. 
and ROBERT S. LITWAK, M.D.- 

(Witli the collaboration of IL Turhewitz, M.D., Leonard Silverman, M.D. 
and Milton Lesser, M.D.) 

Miami Beach, Florida 

Pulmonary hypertension in patients with rheumatic lieart disease is 
induced by pulmonary vascular disease, mitral valve block, left heart 
failure or any combination of these entities.'-- Exact differentiation be¬ 
tween these various possibilities is diflicult on clinical grrounds or with 
the aid of right heart catheterization. The purpose of this report is to 
demonstrate how combined and left heart catheterization can facilitate 
solution of this problem and shed light on the clinical and physiologic 
abnormalities in mitral and/or aortic valve disease. 

Methods 

Right heait catheterization and arterial cannulation are performed via 
the same arm in the usual manner in the basal post-absorptive state to 
permit determination of the cardiac output by the Fick principle. Mul¬ 
tiple steady rate pressure and cardiac output determinations are made 
at rest, and during exei’cise and recovery. Whenever possible, double¬ 
lumen or triple-lumen cathetei's are used to permit simultaneous pressure 
lecoiding from multiple sites in the right heart and pulmonary artery. 
With the right heart catheter and brachial artery needle in situ, the pa¬ 
tient is turned to the prone position. Repeat right heart pressures are 
obtained. Meperidine Hydrochoride (50-75 mg.) is given intramuscularly 
at this point. 

Left heart catheterization is performed by a modification of the posterior 
puncture technique of Fisher." Fluoroscopic visualization 
f the l eft atrium is performed in the prone position. Two six or seven 

hS 5« « Mjliji"*. Mt. Sinai 
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inch No. 17 thin-walled styletted needles are inserted into the left atrium. 
Polyethylene tubing is then passed through these needles into the left 
atrium and left venti'icle. Simultaneous pressures are obtained (from 
the same baseline and at identical strain gauge sensitivities'*) from the 
left atrium, left ventricle and brachial artery in the prone position. 

Whenever possible, the left heart needles are removed at this point 
in a fashion such that the polyethylene catheters remain in the left atrium 
and left ventricle respectively. The patient is carefully returned to the 
supine position. These positional changes are facilitated by the prior 
insertion of the brachial artery needle and right heart catheter in the same 
arm thereby leaving the other upper extremity free to aid in the changes 
in position. After a suitable rest period to permit return to the steady 
state, repeat measurements of the right and left heart pressuies and cai- 
diac output are performed at rest and exercise. 

All pressure measurements are made on a six channel photographic 
recorder* employing Statham strain gauges P23AA, P23D and more re¬ 
cently P23G. Blood gas analysis is performed by standard techniques on 
a Van Slyke manometric apparatus. Expired gas analyses are carried out 
with a Scholander gas analyzer. 

In the supine position the reference level for right heart pressures is 
5 cm. dorsal to the angle of Lewis. In the prone position the reference 
level is also 5 cm. dorsal to this angle. A level 10 cm. dorsal to the angle 
of Lewis has been adopted as the zero level for left heart pressure in this 
study in both supine and prone positions. 

Materials 

Fifty-five simultaneous combined right and left heart catheterizations 
have been performed to date in 45 patients; mitral valve disease was pres- 

PTit in 33 of these patients. Eleven combined and two right heart cathetei - 
ent in 33 ^ g^lg.ted to illustrate the afore-mentioned 

"'thtlfter suSery with combined heart catheterization, m addjtion to 
months attei suig y c-pfov pommissurotorny. R.R-) ^ 30 

right heart studies one and CzfAefot's^^^^^^^^ one month after 
year old white woman was ca catheterization. The diagnosis in 

commissurotomy with combined stenosis. The fifth 

these four subjects A ^ad severe aortic stenosis with 

patient, S.M., a 48 year ol w ’ left heart catheteriza- 

— 

intervention and died one month latei. 
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Pulmonary hypertension due iiredominately to mitral valve block is 
illustrated in Figures 1-5; these curves were obtained in R.R., a 30 year 
old white woman. Pulmonary hypertension is present at rest pre-opera- 
tively, with a further increase noted during exercise, (Fig. 1). Left heart 
catheterization revealed a large left atrial—left ventricular mean diastolic 
gradient, 16 mm. Hg at rest. On exercise the gradient rose to 24 mm. 
Hjt- (Fig. 2). One month after surgery pulmonary artery jiressure was 
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at the upper limit of normal at rest, Fig. 3. During exercise minimal 
I’esidual pulmonary hypertension developed. Left heart catheterization 
at this time demonstrated a mean diastolic gradient of 3 mm. Hg., Fig. 4; 
on excercise the gradient increased to 6 mm. Hg., Fig. 5, The cardiac 
output data during the latter study are illustrated in Table I. The close 


TABLE I 

CARDIAC OUTPUT DATA 
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FIGURE 4; One month after surgery the resting mean diastolic left atrial—left ven¬ 
tricular gradient is 3 mm. Hg. at rest. (R. R.) Study performed October 24, 195G. 
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correlation between outputs 1, 2 and 5 during right heart catheterization 
and output 6 during combined right and left heart catheterization is read¬ 
ily noted. The pre- and post-operative catheterization findings are sum¬ 
marized in Tables II and III. 

Pulmonary hypertension secondary to pulmonary vascular disease and 
to mitral valve block is demonstrated in Figures 6-14. The patient is 
D.D. Right heart catheterization before surgery shows marked pulmo- 


TABLE II 

CARDIAC OUTPUT DATA R.Ros. (Rest) 
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cathetei'ization. The output has lisen aftei suigeiy. 


TABLE III 

HEMODYNAMIC DATA R.Ros. 
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nary hypertension at rest, with a further rise during exercise, Fipr. 6. 
The left atrial—left ventricular gradient at rest is 13 mm. Hg., Fig. 7. 
The operating room studies are pictured in Figs. 8 and 9. One month 
after surgery pulmonary hypertension persists at rest and during exer¬ 
cise, Fig. 10, despite almost complete abolition of the left atrial—left 
ventricular mean diastolic gradient both at rest and exercise. Fig. 11. 
A further fall in right heart pressures is noted 10 months after commis- 
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FIGURE 6; Right lieart Catheterization data in D. D., pre-operative)v. There is nmrlied 
pulmonary hypertension at rest with a further increase during excixise. 
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surotomy, Fig. 12, at which time the mean diastolic mitral gradient is 1 
and 3 mm. Hg. at rest and exercise respectively, Fig. 13 and 14. The 
overall catheterization data is shown in Tables IV and V. 

More complete regression of pulmonary vascular disease is demonstrated 
by the data in Tables VI and VII in J. V. 

The hemodynamic effects of pulmonary vascular disease and recurrent 
mitral stenosis are given in tables VIII and IX, and Figures 15-17 in 
S. B. Moderately sevei'e mitral insufficiency was produced during com¬ 
missurotomy. Despite marked reduction in the mean diastolic gradient 
and despite a normal left ventricular end-diastolic pressure (and there¬ 
fore absence of left ventricular failure) marked pulmonary hypertension 
both at rest and exercise was noted one month after surgery. One year 
after surgery, the restenosis of the mitral valve was accompanied by 
slight elevation of the level of pulmonary hypertension again in the ab- 
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TABLE IV 

CARDIAC OUTPUT DATA D. Dix (Ros) 
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table V 

HEMODYNAMIC DATA D. Dix. 
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sence of an elevation in the left ventricular end diastolic pressure. The 
post-operative mitral insufficiency is noted in Figs. 16 and 17. 

Pulmonary hypertension secondary to left ventricular failure with an 
elevation of the left ventricular end-diastolic pressure is demonsti’ated 
in Fig. 18 and Tables X and XI. Mitral stenosis was not found during 
the combined heart catheterization or during the post-mortem examina 
tion one month later. The elevation in left ventricular end-diastolic, left 
atrial mean and mean pulmonary artery wedge pressure all are most com¬ 
patible with pulmonary hypertension secondary to left ventricular failure. 
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FIGURE 10: Right heart curves in D. D. one month after surgery. There has been 
a decrease in the level of pulmonary artery pressure at rest and exercise, but mailed 
pulmonary hypertension persists. 
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TABLE VIII 

CARDIAC OUTPUT DATA S.Rri. (Rest) 
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17G 
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5.5 
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2.03 

1.77 

•II 

170 
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5.8 
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Table VIII: ResUnp outputs in S.B. The outputs have fallen sharply subsequent to 
the inadvertent production of mitral insuflicicncy at surpery. 


TABLE IX 

HEMODYNAMIC DATA S. Bri. 


Date 

P.C. 
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R 
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2 
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3 

2/21/57 

R 

05/25,40 
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0 
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134/54,84 
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Table IX: Right and left heart pressure levels in S R “P p ” , <• 
catheterization, prone. ® refers to combined 
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Discussion 

Right heart catheterization cannot be relied upon to readily separate 
pulmonary vascular disease, mitral valve block, and left heart failure as 
etiological factors in the production of pulmonary hypertension. Pulmo¬ 
nary vascular disease can theoretically be separated from the other mecha¬ 
nisms via the pulmonary artery wedge pressure.® However normal 
pulmonary artery wedge pressure has been recorded in subjects with 
physiologically and surgically proven mitral stenosis in our laboratory. The 
pulmonary artery wedge pressure in Fig. 19 is 12 mm. Hg., a level within 
normal limits. Figui’e 20 illustrates the left heart catheterization curves. 


'BEFORE COMMISSUROTOMY' (S.B.) 


i 

I 

I 


FIG. 15 


L.V. 



1 MO. POST MITRAL 
COMMISSUROTOMY (S.B.) 



! r.no'i in B pre-operatively. There 

curve is suggestive of mitral msufficiencj. 
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r.27 


LV. 
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FIGURE 17: Left honi t cui-vc.s one year after surKory in S. R. A mean diastolic atrio¬ 
ventricular pradiont has reappeared. 


PREDOMINANT A.ST (S.M.) 



0 - 


L.V. 


B.a. 


L.A. 


FIGURE 18: Severe aortic stenosis in S. M. The left atrial 
end-diastohc pressures are markedly elevated. ' 
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CARDIAC 

TABLE X 
OUTPUT DATA 

S. Mar. 



Date 

B.S.A. 

(M.=) 


Cardiac Output 
(Total-/M.=) 

S.V. 

(ml./beat) 

0-. Consumption 
(Total-/M.=) 

A-V (Vol. 

Per Cent) 


3/17/56 

1.47 

R 

3.60 

2.45 

39 

263 

179 

7.3 

.84 



R 

3.40 

2.31 

36 

256 

174 

7.5 

.79 



Ex. 

4.03 

2.74 

32 

512 

348 

12.7 

.93 



Ex 

3.59 

2.44 

28 

481 

327 

13.4 

1.00 


Table X: Rest and exercise outputs in S.M., a patient with severe aortic stenosis, 


There is a significant mean diastolic left atrial—left ventricular gradimt; 
at surgery the mitral valve was found to be markedly stenotic. Ihe 
presence of normal pulmonary artery wedge pressure does not signify 

the absence of mitral valve block. 

On the other hand, combined right and left heart ^ V 

mits direct demonstration of the presence or absence of ^ 

and left ventricular failure by determination of the JLj' 

stolic gradient and the left ventricular end-diastohc f^ 

nary vasculai disease. It , ? _ 4-Vip nroduction of pulmonary 

all nf thp three projected mechanisms foi the pioaucnon p 

Spi-tension by means of right and « >1"^ 

one patient however the may 

to the degree of pulmonary considerable interest. There 

i:“ 


is a 


table XI 
hemodynamic data S. Mar. 



ible XI: 




pressure 






rULMONAUV HVPKHTICNSION 

.“i.0 „lmo.. compicc aboli.io,, of 

'ion in tho loose,' circnil. The on,-,line oul„ul clntn nl .es' (I"''''' "> 
M.S. BEFORE COMMISSUROTOMY (E.C.) 




Figure 19: Pulmonary “capillary” pressure in E.C. The mean pressure is 12 mm. Hp., 
at the upper limit of normal .—Figure 20: There is an obvious sipnificnnt mean 
diastolic left atrial—left ventricular gradient. Tight mitral stenosis was found at 
surgery. 
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demonsti'ate the rise in flow after commissurotomy. No recurrence of 
mitral stenosis was noted ten months after surgery. 


Complete restoration of pulmonary artery pressure to normal levels 
over the course of one year after surgery is demonstrated in Table VII. 
The most marked fall in pulmonary artery pressure occurred in the im¬ 
mediate post-operative period suggesting that mitral block was the major 
cause of pulmonary artery pressure elevation. The continued fall over 
the course of one year illustrates the effect of resolution of pulmonary vas¬ 
cular disease. A gradual, but slight rise in cardiac output was noted over 
this period. 


Multiple cathetei'ization studies in S.B. demonstrate the hemodynamic 
effects of the surgical production of mitral insufficiency. A progressive fall 
in cardiac index developed after surgery. The pre-operative gradient 
(12 mm. Hg) fell to 3 mm. Hg. The persistent pulmonary hypertension 
at this time may at first glance be ascribed to pulmonary vascular disease. 
It is possible that severe mitral insufficiency may also contribute to pul¬ 
monary hypertension because of elevation of mean left atrial pressure 
secondmT to the mitral insufficiency. The 9 mm. Hg gradient one year 
TZv surgery suggests restenosis of the mitral valve. In the presence of 
mitral insufficiency, the flow across the valve in diastole is increased. The 
^ 1 ic .Se.t is thus larger (lor a given sired mitral valve) than .t 





t 


PULMONAKY HYIMORTKNSION 


____ nni 

Yo\. xxxm 

The data in S.M. illustrate the production of pulmonary hypci tension 
by left heart failure. 

One further point deserves emphasis. The mean (Hastolic le t atna - 
left ventricular Rradient varies in the prone and .supine positions. 1 hi. . 
illustrated in Fijr. 21. Tlie prone gradient, is plotted on tlie oidinate . 

^ent supine is plotted on the alici.ssa. The continuous line has been 
S'; 11" « If 11.0 woro Klenlio,.! ... 11.0 ; . 

nositions the points would fall alomr the theoretical .straight ine. Ihc 
lide diverpence from this line is readily seen. Since yariousjahonitoi los 
perform left heart catheterization in ditrcrent po.silions ■ (pione ) 
supine) difficulties in pradient interpretation can readily arise. 

SUMMARY 

Pulmonarv vascular disease, mitral valve block, left heart fnilm'c, or 
anv combination of these factors may caii.se pulmonary hyperleiision. Hipht 
heart catheterization alone, in rheumatic heart disca.<c. cannot difTei cntiate 
amonp these possibilities. Ripht and left heart catheterization is of preat 
aid, however, in resolution of the problem. Five cases are discussed to 
illustrate the value of combined heart catheterization. 


Dvs Robert S. LHwak, Fnancis Cooke. DcWitl Dmiphtry uiul Myron .Seenl perfonnr.l 

mitral commissurotomy ns indicated in these patients. 

UESUMKN 

La enfermedad pulmonar vascular, cl bloqiico dc la valviila mitral, el 
desfallecimiento cardiaco izquierdo o cualquiera de las combinacioues de 
estos factores, puede causar la hipertension pulmonar. 

El cateterismo del lado derecho del corazdn solo, cn la enfermedad 
cardiaca reumatica no puede difereiiciar estas posibilidadcs. 

La cateterizacidn derecha e izquierda es de gran ayuda, sin embarpo, 
para resolv'er el problema. Se discuten cinco casos para ilustrur cl valor 
de la cateterizacidn combinada del corazdn. 


RESUME 

L’atteinte de I’artere pulmonaire, I’obstriiction de la valvule mitrale, 
I’arret du coeur gauche, ou toute combinaison dc ces trois facteurs pent 
etre a I’origine d’hypertension pulmonaire. Dans le rhumatisme cardiaqiie, 
le catheterisme du coeur droit seul ne pent pas distingiier ce.s diverses 
eventualites. Le catheterisme des cavites droites et gauche.s est cependant 
d’un grand secours a ce point de vue. Les auteurs mettent en discussion 
cinq observations qui illustrent la valeur du catheterisme cardiaque com¬ 
bine. 


ZUSAMMENPASSUNG 

Pulmonale Gefasserkrankung, Mitralklappenblock, Versagen des liiiken 
Herzens oder irgendeine Kombination dieser Faktoren kann die Ursache 
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fur einen pulmonalen Hochdruck sein. Eine Katheterisierung des rechten 
Herzens allein kann bei rheumatischer Herzerkrankung nicht zwischen 
diesen Moglichkeiten unterscheiden. Eine Katheterisierung des rechten 
und linken Herzens ist jedoch von grosser Hilfe fiir die Losung des Pro- 
blemes. 5 Falle werden besprochen, um den Wert der kombinierten Herz- 
Katheterisierung zu veranschaulichen. 
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Myocardial Revascularization by Means of 
Cardiopneumopexy and Ivalon Graft 

FRANKLIN R. SMITH. M.D., F.C.C.R, HOWARD rYFKU. M.D.. 

WAYNE GARRETT, Jl.D., .1. RROOKS DUGAN. M.D. mul DAVID McINTYRE. II.S. 

Soulllo, Wushinjrton 

Cai’diopiieumopexy will aid and anpnient nalnral procos.'^cs in rcva.'^- 
cularizing the ischemic myocardium, Hy cardiopneumopexy we mean jrrafl- 
ing the left lung to the heart after removal of the twin harrier.s of peri¬ 
cardium and epicardium. Lezius. the German investigator, whose death 
from coronar.v occlusion occurred all loo early in life, initiated this con¬ 
cept in 1937. We worked in our l.ahoratory niniware of Lezius’ work 
until well into our explorations. Then, ujion becoming accpiaintod with 
his ideas, integrated his thoughts into our program and investigated the, 
whole concept in detail over the ])asl live .vears. 

Our ciuTent concept of the technique of cardioi)neumo])exy is wide in¬ 
cision of the pericardium from apex to the ha.se of the heart, phenol epi- 
cardiolysis, asbestos poudrage and suturing of the lung to the myociirdium 
o\er as broad an area as po.ssible. Usuall,v the lingul.'t is ustal. In some 
instances the lung is sutured to the inner surfjice of the jH'ric;irdinm 
when sutures through a scarred infarct of the heart might result in :i 
tear into the ch.nmber of the ventricle, as we experienced once clinically. 
Coronary heart disea.se being the leading .single cause of de:ith in the 
United States, killing annually as many pcojilc as all forms of cancer, one- 
quarter of a million individuals, m.vocardia! revascularization is an ;ip. 
peahng target for surgical research. Since one out of four pjiticnts dies 
a the time of his first attack and of the survivors 10 per cent die each 
succeedmg year, giving such a patient a life expectancy of only four and 
one half years if he survives the initiid attack, more must be otTored to 
h^e patients than the current traditiomd medical treatment. 

Our surgical goal is to relieve angina, to lengthen life and to return 
the patient to productive labor and a .satisfactory position in societv. 

Approximately 187 dogs have been utilized in all phases of tliis in- 
\estigation. Isineteen patients have undergone cardiopneumopew in the 

to the stage where revascolariaati'o,; ^as ol lUUe w,h ftllk 
a_^preao„t„are 'eoroaa.w art';’;” 

American Collje ^rch^est pTjiicians'if Di.sonses of tl,e Ciic.st 

■"'as carried out undf a irrant of AuRu.st 19, 196G ’ 

in the Research Laboratory of Seattle Vetera^'Admi'lllSafiff H^o^dtaf""'^’^ 
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the time of surgery; this anatomic variation sealed his fate in the face 
of atherosclerosis. The others generally are doing well and we are en¬ 
couraged, although at least another ten years are needed to fully evaluate 
this procedure. Angina has been substantially helped in all but one. In 
this one individual there is a considerable amount of fibrous and emphy¬ 
sematous lung disease which may be a factor in his myocardial anoxia. 

All of the patients have had extensive medical profiles by internists 
and the .majority have been seen by the same psychiatrist* to evaluate 
carefully the psychological and psychiatric aspects. The psychiatrist feels 
that he can frequently predict which patients will eventually develop 
coronary heart disease. He has been of great aid in separating psychic 
from somatic heart pain and in evaluating what part of the postopera¬ 
tive relief of angina is due to suggestion and what due to the surgery. His 
opinion has augmented information given us by devices like the tread- 
mill. 

We have not chosen to operate on patients over the arbitrary tissue 
age of 60 years, patients who have had concomitant serious vascular dis¬ 
ease such as cerebrovascular accidents, intermittent claudication or aneu- 
rj'sms, patients who must be maintained on digitalis because of inade¬ 
quate cardiac musculature or patients who have had a myocardial infarct 


nore recently than six months. 

Since virtually all coronary occlusions occur within the two mam ar- 
;eries or their primary branches, endarterectomy to remove the obstruct- 
ng atherosclerotic material is an intriguing approach. Unfortunately, 
mrrently it is not technically feasible. So, we have postulated that o 
bridge the defect would be next best direct attack on the problein. We fe t 
that an Ivalon graft could serve as a bridge over the occlusion As a 
first step in that direction, we have sutured a tapered Ivalon ^^aft to the 
subclavL artery and inserted the other end into a -3or « 
terv Dogs have survived acute coronary occlusion aftei this piocedur 
but thrgrafts do not continue to transmit blood. Apparen ly the penph- 
S myocardial field becomes obstructed. This -“k 
in 1968 and then reported. Cardiopneiimopexy currently is still the sup 
rior surgical technique for coronary insufficiency. ^ 

There is available a technique of radiographic 
nary arteries in vivo that brings to “eaHyas we can in 

ating the area of obstruction in e coio y accurately direct 

and if such a method be¬ 
comes surgically feasible for patients. 

SUMMARY 

Coronary heart disease is the leadmg " tmgica"m“ bl 

ods of medical therapy are not „„,„pexy has been demon- 

of help in treatment of this dise . encouraging method of 

strated in the laboratory and clinically to be 

_. , 1 Q iqi ;7 in his early thirties was a loss to tne 

'vie had » S.M basis in clinical nicdicme. 
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stimulating extracoronary and intracoronary collateral circulation. Ivalon 
grafts to by-pass the obstructed area in the coronary artery offer intri¬ 
guing possibilities for the future. These surgical methods are no panacea; 
they are offered as actual and potential adjuncts to existing medical pro¬ 
grams. 

RESUMEN 

La causa de muerte que va a la cabeza, es la enfermedad cardiaca coro- 
naria. Los metodos actuales de tratamiento medicos no son adecuados. Los 
procedimientos quirurgicos auxiliares pueden ser de utilidad en el tratami¬ 
ento de esta enfermedad. La cardioneumopexia ha demostrado en el labora- 
torio y clinicamente tambien ser un metodo alentador para estimular la 
circulacion colateral extra e intracoronaria. Los injertos de Ivalon para 
sortear el area obstruida en la arteria coronaria, ofrecen posibilidades 
atrayentes para el futui’o. Estos metodos quirurgicos no son una panacea; 
son ofrecidos como agregados reales y potenciales a los metodos que ya 
existen. 

RESUME 

L’atteinte des arteres coronaires est la cause principale de la mortalite. 
Les methodes courantes de traitement medical ne sont pas suffisantes. 
L’aide chirurgicale peut etre d’un grand secours dans le traitement de cette 
affection. La cardio-pneumopexie s’est montree etre, au laboratoire et 
cliniquement, une methode encourageante pour stimuler la circulation 
extra-coronarienne et intra-coronarienne collaterale. Les greffes d’‘Tva- 
lon” pour pallier a I’obstruction d’un segment de I’artere coronaire offrent 
des possibilites interessantes pour I'avenir. Ces procedes chirurgicaux ne 
sont pas des panacees; ils sont des complements actifs et efficaces aux pos¬ 
sibilites medicales deja existantes. 

ZUSAMMENFASSUNG 

Herzkranzgefasserkrankung ist die fiihrende alleinstehende Todesur- 
sache. Die gegenwartige Methode der interen Behandlung ist nicht adae- 
quat. Zustzliche chirurgische Hilfen konnen von Wert sein bei der Be¬ 
handlung dieser Krankheit. Cardiopneumopexie hat sich im Laboratorium 
und Klinik als ein ermutigendes Verfahren erwiesen zur Reizung der 
extracoronaren und intracoronaren Kollateral-Zirkulation. Ivalon-Trans- 
plantate fur einen Kollateralkreislauf des verschlossenen Abschnittes der 
Coronar-Artherien bieten interessante Moglichkeiten fiir die Zukunft 
Diese chirurgischen Methoden sind kein Allheilmittel; sie bieten sich an 
Potentielle Zugabe fur bestehende interne Behandlungs- 
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CURRENT THERAPY 

The EditoHal Board invites your comment 


The Management of the Hypertensive Patient 

Considerable advances both in the diagnosis and treatment of hyperten¬ 
sion have tended to confuse the management of the hypertensive patient. 
This discussion will in brief attempt to elucidate the problem. 

Diagnosis 

The term arterial hypertension implies elevation of both systolic and 
diastolic levels of pressure; the upper limit of normality being 150/90 
mm of mercury. The finding of a persistently elevated diastolic pressure 
of over 90 mm of mercury is diagnostic of arterial hypeidension. In 
the presence of emotional instability and obesity of the biceps area, in¬ 
creased pressures can be found, but under these circumstances, the 
elevation in diastolic pressure may not be significant. Recently Masters 
has demonstrated that the levels of blood pressure tend to increase with 
age and the normal standard of 150/90 mm of mercury may have to be 

revised for the elder age groups. ^ • -i ^ voonH nf increased 

Elevation of the diastolic pressure is primarily a lesult of inci eased 

nerinheral arteriolar resistance due to generalized vasoconstiiction oi 

arteriolar narrowing. Elevation of the systolic pressure only may occui 

of elevated systolic pressures are caused by an mciease 

output. (See Table 1) hvnertension is established, it is im- 

When the presence of arteiial hyp ^ should be 

portent that attempte to determ™ * ehote 

pointed out that called "Essential,” the remainder 

Sion have no known etiology and aiet vascular etiology. 

may have either a renal, ^ treatment and occasionally a dra- 

Some of these cases are ^mena ^ ^ thoroughness 

matic cure of arterial ^ ^ a patient’s hypertension. Table 1 

in tracking down the possible As a result of compiling 

classifies the etiological causes examination and ordering 

a careful history, doing a thoiough p y diagnose the etio- 

appropriate laboratory examinations t P 

Ltrr:uti„^ and specialised laboratory tests avail- 
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able as aids in determining the origin of arterial hypertension. The 
astuteness of the physician in the elaboration of the history and in the 
performance of the physical examination determines the extensiveness 
of the laboratory tests required. Obviously not all cases need be 
subjected to the entire battery of tests enumerated in Table 2. 

Clinical descriptions of the various hypertensive syndromes have not 
been described because it is beyond the scope of this presentation; how¬ 
ever, certain precepts concerning some of the syndromes and tests will be 
presented for the sake of emphasis. 

Renal hypertension is commonly preceded by a history of renal 
disease or a history of an abnormal urinalysis unassociated with hyper¬ 
tension. Recently, the importance of unilateral renal disease as a cause 
for hypertension has been demonstrated by Howard" who has reported 
impairment in the excretion of sodium and water in an ischemic kidney. 
Removal of this kidney has resulted in a I'etiu'n to normal blood pressiu’e. 
Several cases with normal excretory pyelograms have also shown this 


unilateral impairment of sodium and water excretion and following uni¬ 
lateral nephrectomy normal blood pressures were obtained. 

Utilizing radioactive diodrast, Winter® has been able to measure uni¬ 
lateral renal function without recourse to instrumentation. This technique 
may eventually have considerable importance as a screening test. 

Chemical determination of catechol amines^ in the urine offers the 
most direct way to diagnosing the presence of a .pheochromocytoma. 
The latter may be suspected in a young hypertensive who shows a signifi¬ 
cant drop in blood pressure when standing, or who has an elevated fasting 
ood sugar, elevated basal metabolic rate and gives a history of excessive 
perspiration. It should also be emphasized that false positive Regitine 
tests do occur and if possible should be confirmed mth either a Benzodi- 
oxane or a urine catechol amine determination. Previous administration 
ot antihypertensive drugs interfere with Regitine tests. 

The rare case of primary aldosteronism® can be suspected when serum 
potassium IS low, serum sodium high or normal, serum chloride low 

alkaUnfurine^ ^ combining power and persistently 


also are hypertensWe complicatiop. There 

despite markedly elevated blood pressures =. Sri 

b.v .he associated hypertension. It has tadlSt Stermtr“ 
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severity of arteriolar disease by ophthalmoscopic examination of the 
fundus. At times, a lack of correlation in the retinal arteriolar findings 
with the important clinical findings does occur which tends to confuse 
the clinician. However, funduscopic findings as described in the classi¬ 
fication by Wagener and Keith" serves as a useful indicator of the 
severity of the arteriolar sclerosis throughout the body. Thus evaluation 
cannot be reduced to simple terms, but must include a consideration of 
the level of diastolic pressure, evidences of vascular damage in the eye, 
heart, kidneys and brain and progressiveness of clinical symptoms. 


TABLE I 

CLASSIFICATION OF HYPERTENSION* 


1. ARTERIAL HYPERTENSION (Blood pressure 150/90 or greater) 


(d) toxic, due to lead intoxication 

(e) radiation nephritis 

(f) diabetic glomerulosclerosis 


A. ESSENTIAL HYPERTENSION 

B. RENAL 

(1) Nephritides 

(a) glomerulonephritis 

(b) pyelonephritis 

(c) gouty 

(2) Diffuse Collagen Disease 

(a) Disseminated lupus erythematosus 

(b) Periarteritis nodosa 

(c) Scleroderma 

(3) Congenital Polycystic Kidney Disease 

(4) Nephrocalcinosis 

(5) Amyloid Disease 

(6) Obstructive Uropathy 

faf’MatS'J.SS or .thorosclorotio obstruction of rcn.l nrtor, 

(b) Pyelonephritis 

(c) Tumor 

(d) Obstructive Uropathy 

,8, gpSS'n Duc Toxcmios of Pregnancy (May not be renal in origin) 

C. HORMONAL 

(1) Pheochromocytoma 

(2) Primary aldosteronism 

(3) Cushing’s syndrome 

(4) Adreno-genital syndrome 

D. NEUROGENIC 
(1) Brain 

(a) Tumor 

(b) Concussion 

(c) Bulbar Poliomyelitis 

ll^^C^rctation of the Aorta 

[1. SYSTOLIC HYPERTENTION (Increased Systolic ressme 


(d) Encephalitis 

(e) Meningitis 

(f) Diencephalic syndrome 


A. Due to Increased Cardiac Output 

(1) Complete Heart Block 

(2) Aortic Insufficiency 

(3) Patent Ductus Arteriosus (6) 


Hyperthyroidism 
Arteriovenous Fistula 
Severe Anemia 
Paget’s Disease 


B. D»c to Decreased EUaf 

ni Arteriosclerosis of the AOii 
(2) Coarctati on of the Aorta ___ 

-- but a classification based 


on the main organ system 
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Selection Of Cases For Antihypertensive Drug Therapy 


In the selection of patients for drug therapy, certain basic principles 
must be understood, it is generally agreed that a sustained reduction in 
diastolic pressure results in reduced cardiac work with subsequent im¬ 
provement in cardiac function. Cardiac compensation is more easily 
maintained. Heart size maj" return to normal. A left ventricular hyper¬ 
trophy pattern in the electrocardiogram may disappear. Improvement 
in retinal findings and renal function may occur. The rapid downhill 
course of “accelerated” or malignant hypertension can be controlled. By 
reducing blood pressure, the progressiveness of the arteriolar sclerosis 
may be reduced. However, rapid reduction in blood pressure also results 
in reduced blood flow, and increases the tendency to thrombosis, thus 
uremia, cerebral and coronary thrombosis can occur. Side-reactions as 
postural hypotension, constipation, unpleasant blurred vision, fatigue, 
impotence, dryness of mouth, nasal congestion, bizarre dreams, and 
depression, may accompany drug therapy. Even in the most enthusiastic 
hands, success in dropping blood pressure significantly with drug therapy 
is not predictable and may not occur in all treated patients. However, in 
well controlled series, the hazards are minimal and not serious. Thus 


the physician now has available a remarkable variety of drugs, all differ¬ 
ing in their modes of action that have the capacity of reducing blood 
pressure effectively in a significant number of patients. 

While is is not easy to place hypertensive patients in neat, rigid group¬ 
ings nevertheless there are several groups about which there is no contro¬ 
versy concerning the advisability of administering hj^potensive drugs. 

Certainly any patient with malignant or the “accelerated” phase of 
essential hypertension can benefit from antihypertensive drug therapy. 
Schroeder^o has demonstrated marked benefits with therapy in this group.' 

Patients whose diastolic pressures are 110 mm of mercury or over and 
who have shown evidences of progressiveness after physical and laboratory 
e.xaminations should receive specific drug therapy. 

Patients with diastolic pressures between 100 and 110 mm of mercurv 
are treated only if they exhibit clinical progressiveness and complica- 
tions due to hypertensive cardiovascular diesase. Evaluation of treatment 

n 1 available but it seems reasonable 

0 conclude that if the diastolic pressure can be maintained at about 

"mu-enal f elevated pressure levels there should be improved cardiac 

vaJcIr diseas"" progressiveness in the associated 


nrni diastolic pi'essures are below 100 mm of mercuri 

SSHESHn?™ 

ment, probably require no iufpnoi ^ degi-ee of cardiac enlarge- 

pointed out. that although certain older^vnert* however, it should be 
life span individual selection within fn ' ^ ^^^sives may have a normal 
tion of prognosis is iiSal^ P^'^dic 
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Acute hypertensive crises associated with encephalopathy, toxemias 
of pregnancy, acute nephritis, and cerebro-vascular accidents can also 
benefit from therapy. We now have available for parenteral use hypo¬ 
tensive drugs which are reasonably prompt in reducing blood pressure. 

There are also some absolute contraindications to the use of some of 
the new antihypertensive drugs. Recent coronary or cerebral throm¬ 
bosis, and advanced renal insufficiency contraindicate vigorous, immediate 
therapy particularly with the ganglionic blocking agents. Obviously, an 
unintelligent and uncooperative patient makes this type of therapy also 
hazardous. 

Hyvotensive Dnig Therapy 

If it has been determined that a patient is to receive hypotensive drug 
therapy, the physician has to decide which particular drug to use. Criteria 
for this selection are controversial and only a trial can determine the 
effectiveness of any particular drug in any patient. It seems to be 
generally agreed that the use of a Rawolfia preparation is the initial 
drug of choice. It is unusually mild as regards toxicity, relieves anxiety, 
slows the pulse rate and appears to be synergistic with all other hypoten- 


LABORATORY STUDIES 


Sodium and Potassium (4) Cholesterol 

F. X-ray to determine cardiac contour and size 

G. Electrocardiogram 

H. Funduscopic examination 

A^Tntravenous and possibly retrograde pyelography 

B. Urine culture ... Calcium (3) Phosphorus (4) Alka- 

'=■ PhosSiases (6) Total koteias tvith Albaatin and Globul.n 

Ratio 

D. L-E cell preparation 

E. Congo red test 

F Skin, muscle, gum biopsy 

J. Radioactive diodrast lenogiam 
III. Hormonal 

I IlStSk 

D Aldosterone excretion 

E. Perirenal air insufflation carbon dioxide content and serum ph 

F. Serum sodium, potassium, chloiiue, caiu 

G Protein bound iodine 

* _T_ ^ 1 -— 
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sive drugs. Its mode of action is presumably at the hypothalamic area 
where it inhibits sympathetic activity. Its effectiveness in reducing blood 
pressure is greatest in the mild, labile hypertensive. There are a wide 
variety of commercial Rawolfia preparations available. The crude root, 
standardized alkaloidal extracts and purified alkaloid have essentially 
similar pharmacologic properties as regards their hypotensive effective¬ 
ness. Reserpine, the pure alkaloid, has an average dose of 0.5 milligrams 
daily. 

Satisfactory blood pressure reduction through the use of Rawolfia 
preparations occurs in only a small proportion of patients and the selec¬ 
tion of additional medication poses a therapeutic problem. Either a 
veratrum preparation or apresoline can be tried. The former reduces 
blood pressure by a series of reflexes mediated via the chemoreceptors, 
and baroceptors located in the carotid sinus, carotid body and myocardium. 
The narrow range between toxic and therapeutic doses and its mild hypo¬ 
tensive effects limits its usefulness. Apresoline, a true renal vasodila¬ 
tor, reduces blood pressure presumablj' bj'^ reducing peripheral resistance 
as a result of centrally induced peripheral vasodilation. It also increases 
caidiac rate and cardiac output. The latter qualities at times have resulted 
in an aggravation of an anginal syndrome and may make control of con¬ 
gestive heart failure hazardous. If total daily dosage is kept below 400 
mgm. daily, serious toxicity is rare. Above this dosage a “lupus” like 
syndrome may occur in about 10 % of treated patients. Apresoline has 
proven itself an effective hypotensive agent in mild to moderately severe 
hypertensive patients. 

If drastic lowering of diastolic pressure is advisable, the use of the 
ganglionic blocking agents is indicated. Hexamethonium has been largely 
replaced bj^ pentohnium tartrate (Ansolysem), chlorisondamine dimetho- 
chlonde (Ecohd) and mecamylamine (Inversine). The principal effect 
f these drugs is believed to be a result of synapse blockade at both the 
sympathetic and parasympathetic ganglia. These agents vary in their 
a sorbabihty and thus dosage and toxicity at times are unpredictable 

EcolidT 29 ’^’ absorption of Hexamethonium is 6%, Ansolysem, 22%,’ 
Ecohd, 22%. Inversine is believed to be totally absorbed and thus mav 
be a more predictable agent. The effective dose of Inversine ranges from 

to 25 mgm. daily, of Ansolysem, 60 to 500 mgm., of Ecolid 25 to 200 
mgm. of Hemamethonium 500 mgm to 4 grams THp . 

the ganglionic blocking agents should begin with' very small tat dosf 
and dosage increases should be determined hv ^ 

in the upright position. It is preferaSrto recoS fv 
matelv two hours after tVio i ^ pressure approxi- 

nttoi- .idministration, Hie dose should be doubled '"j™. two hours 

DosiiRe then is increased bv 2 i. mirm n.**^*^ gweii every 8 hours. 

fdio'vrs inurd^^f'T 
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I’ight position occurs. Three doses daily are given, generally after break¬ 
fast, in mid afternoon and at bedtime. Each dose need not be equal and 
study of the upright blood pressure responses at various times in the 
day indicate the desirability of making one dose larger than the other. 
The initial dose of Ecolid is 10 mgm. In view of its long duration of 
effectiveness Ecolid is repeated every 12 hours, generally being given 
after breakfast and supper. Dosage is increased 25 mgm. every other 
day until desired effect on pressure is obtained. DarvilP-^ has administered 
in severe hypertensives as much as 60 mgm. per day before considering 
Ecolid ineffectual. 


Acceptance of ganglionic blocking medication is narrowed by the 
wide variety of undesirable side effects. Severe constipation, at times 
associated with true ileus occurs. Cascara, prostigmine, neostigmine, oi 
enemas are often required for adequate bowel evacuation. Neostigmine 
may render the synapse blockade less effectual and thus is used only when 
urgently required. Impotence may be a major problem. Discontinuing 
the medication for a day often corrects this complaint. Blurred vision, 
dryness of the mouth, urinary retention are generally not too sei-ious. 
Severe postural hypotension may respond to recumbency, but at times 
neosynephrine administration is advisable. 

Acute encephalopathy responds to intravenous veratrum or intra¬ 
muscular reserpine administration. One can also 

Xsl or Hexamethonium intravenously. The greatest caution shou d 
be exe”eiL under these conditions since the drop in blood pressure may 
be nrecipitous and uncontrollable. 


Surgery 

The Feet or Smithwick type of sympathectomy is 
the patient with malignant 

care to subject themselves has been superseded by medical 

apy. in general TonsuLssful in reducing 

S" drJg ^h^y th^en^may become effective. 

Diet 

Low sodium diets (200 mgm.) ortlerto^^^^ 

t-r wTth^r'te'^ftpote^sive drugs, strict adherence to severe 

sodium restriction is not recommended to control 

Low fat, low cholesterol d ets h^^^b^^ ^ther- 

atherosclerosis. These “e =til above normal then 

osclerosis is unknown. « p/obably advisable. Further studies re- 

the use of this type of diet atherosclerosis will be reouired 

? ._u t^dSnitely establish its effectiveness. 
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Addendum: 

Since the completion of this resume, Wilkins* has introduced the use 
of Diuril as a hypotensive agent. While its effectiveness may be related 
to its ability to augment sodium excretion, it has been demonstrated 
that in some patients hypotensive effects may occur without reduction 
in serum sodium or body weight. Diuril also makes the ganglionic block¬ 
ing agents more effective presumably because it increases sodium excretion. 
The starting dose of Diuril is 125 mgm three times daily and maximal 
dose, 500 mgm three times daily. 

MAURICE R. CHASSIN, M.D., F.A.C.P. 

Maspeth, New York 
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The aidhors would be pleased to receive comment and controversy 
from readers in relation to explanations offered. 


This 67 year old man was hospitalized for three weeks in 1949 because of a 
“blood clot in the heart.” In Api-il 1954 he began having episodes of substernal 
pain radiating into his neck which were relieved by nitroglycerin. Electrocardio- 
gams recorded in 1954 and 1955 were similar and one of these is shown below 
(November 15, 1954). Physical examination on admission to the hospital revealed 
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electrocardiogram of the month 

no abnormalities. An elect^cardgg^am DemeS 

on the fouowin. da. 

Intei-pretatioH 

The eleetrocardiogra™ rnade »” SunlaSio’^T 

bloctandan old anteroseptol myoc,.d»l j,,, ST aejment in 

enisode of chost pain on Juno J *? . . «-f+>>a 9T Qpo'rncnt in loads V2 and V3. 

Sda l. n, III, and X® and ^ add atoa ^ a the in- 

These changes are 1= however, a decrease in the height 

jury shifts are no longer fa'rge deep Q waves previously seen in 

of the R waves in leads II and lil ano me laig t- Multiple precordial leads 

rids V2 Y3 and V4 ^6 i assui that the QES changes 

were made at levels on electrodes, 

seen were not due to a diffeient p natient resulted in an electro- 

The development of a posterioi for the nresence of RBBB. If pre¬ 
cardiogram which Avas not f^esh pLterior infarction nor the 

vious tracings were not only suggestive feature 

old anterior infarction might have been uV’ight T ivave in lead V2. 

seen in the tracing in thf size of the R and/or R' waves 

The development of RBBB with an inciease . proportional decrease 

in leads over the right interior chest usually esurts m^^ P is 

in the size of the T wave in these leads, inus me ^ 

suggestive although not pathognomonic of posterior ischemia. 

MANUEL GARDBERG, M.D. and IRVING L. ROSEN, M.D.* 
New Orleans, Louisiana 




•From the Cardiac Research Laboratory, Touro Infirniarj- and the Department of 
Medicine, Louisiana State University Medical School, 






CASE REPORT SECTION 


Coronary Embolism and Acute Myocardial Infarction 
Secondary to Rheumatic Heart Disease 

MURRAY S. HOFFMAN, M.D., JOHN FORREST, M.D. and E. LEE GARLETT, M.D. 

Denver, Colorado 


Rheumatic heart disease is not frequently considered a predisposing 
factor in the genesis of acute myocardial infarction. Coronary artery em¬ 
bolism is a diagnosis that is frequently not considered during life and is 
easily missed at the post mortem examination. The purpose of this article 
is to report and discuss a proved case of coronary artery embolism pro¬ 
ducing an acute fatal myocardial infarction in a patient with undeilying 
rheumatic heart disease. 


Case Revort: A 64 year old white man entered the hospital for the first time on 
November 21, 1955. On the morning of admission, while in bed, he noted the smlden 
onset of crushing substernal pain which was extremely severe and radiated down the 
ulnL- aspects of^oth arms. He felt quite weak and began to sweat profusely. At the 
same time, lie noticed severe shortness of breath and appeared pale. 

Pn<;t historv was unremarkable. There were no known previous serious illnesses or 

opSot H^= S ^ 

family history were non-contributory. _ j„„„+q 1 „ 

was 99» F., pulse 80> 26 

was no cyanosis, clubbing oi edema.^ N ^ 'x j? xi,p apex beat was diffuse and 
lungs were clear. The. point of maximum intensity a feint right 

extended to the fifth intercostal spec p _2 the second pulmonic sound 

acetone but was otherwise n|get,ve. 23 per cent un- 

reSnJ^S^i^Srop^iies P^’^ P- ^ 

An ^electrocardiogram ‘eken on a Jni^ion infaSn!"'An electrocardm- 

findings of a passive acute antei^^^^^^^^^ .,te had increased 

gram taken two days latei . o/.i-innc were much more frequent. 

to 115, and premature atrial contiactions supplementary 

After admission to the ^ 'Juarter'^was administered frequently, but failed 

oxygen. Morphine sulfate giains °ne q c theranv included papaverine grains 3, 4 
to'Spklely control the po.n. P„,,„ the fir|t tour 

times a day and dicumarol 100 j frequently complained of chest 

'2“ At‘'l''o6 r rr; rf ae .ntS«. 

Ei”k „on.resp.„sWe the.- 

after At 9:20 A.M. he expired. 170 cm The pleural cavities 

At The perto;^" EoW «“5 

EE'od membrnnes over The" heart t.eiehed f^ f 

irS«S‘‘l7pe“Tsr^ n7 Aby". The left ventricle teas d.lated 

"^E^a^'afe^imenTS S 
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The aortic cusps were minimally calcifie , occasional calcified verrucous masses. 

the free edges and the aortic leaflets as 'veil as the 

Slight aortic stenosis was and fused. The mitral valve was defimtelj 

ctordae tendineae were markedly tluckmed and luse auricles, and the 

Ssfgnificantly stenotic. There was dila^^^^ filU^vith a thrombus. The left 
left auricular aPPe«dag® was almost compl^^wy^^^^ Both 

coronary ostium was widely Viranches of the left coronary artery were 

the circumflex and ”^„^v,oiic masses The right coronary artery was 

partiallv to completely occluded hy embolic ® ' jo^ wall, septum, apex and adsa- 
^ypoplastic. On ?ection t^ myocardium o^^ hemorrhagic in appearance, 

cent sections of the Posterior wall ^ ocardial infarct. 

This was thought to represe vie-ht 360 ems The lungs were crepitant. 

The left lung weighed 330 gms. and of an acute myo- 

Microscopic examination oTd ^hfwall of the left coronary artery 

cardial infarction approximately five days oia. r ^^m- 

was thin with minimal ou! mass (Figure 2) consistent with the diag- 

pletely occluding it was ® . , annendage The embolus appeared to he the same 

Lsis of an ^n'holus f^m the atrial appe^ 3 ^^ 

age on microscopic examination as i-ne ivxv 

Dismission 

The first case of coronary embolism was reported ^g' 

In 1953 Cheng, Cahill, and Foley"- collected a series ^ 

More recently individual cases have been described ^ 

Although there have been other reports, it is apparent that there have been 
relatively few documented cases of coronary embolization. Hamman esti¬ 
mates the incidence of coronary embolism to be 1 to 2 per cent of all coro¬ 
nary occlusions. . 

Based on the reported cases, there are several sources of the embolic 

material. In order of frequency they are: (1) Bacterial vegetations on 
the mitral and aortic valves due to bacterial endocarditis (2) mural thrombi 
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FIGURE 2: Thrombus in left atrial appendage. Below this is seen the intra-mural 
left coronary artery occluded by an embolus. 




FIGURE 3: Left coronary artery._ An embolus is 
attachment to the adjacent arterial wall. There 
changes in the wall of the artery itself. • 


clearly visualized with little or no 
are only minimal atherosclerotic 
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on atherosclerotic or luetic lesions at the root of the aorta (3) intracardiac 
mural thrombi (4) thrombi in peripheral veins (paradoxical embolism) 
(5) thrombi in the pulmonary veins. 

The difficulty in making an accurate ante mortem diagnosis of coronary 
embolism has been described by Hamman.“ Certain features, however, 
stand out in the reported cases. Bacterial endocarditis is a well known 
source of emboli, and the sudden appearance of a myocardial infarction in a 
patient with bacterial endocarditis should make one suspicious.® Indeed, 
any cardiac patient or a patient with peripheral thrombophlebitis with 
sudden severe chest pain should alert the physician to the possibility of 
coronary embolism. Conditions that predispose to the formation of intra¬ 
cardiac thrombi, such as mitral stenosis, create the possibility of coronary 
emboli. Acute myocardial infarction in young individuals should also 
suggest the possibility of coronary embolism. 

There are a number of post mortem findings in this case which help to 
definitely establish the pathological diagnosis of coronary embolism. The 
source of the embolus was clearly demonstrated in the left auricular ap¬ 
pendage and the thrombus can be explained as being secondary to the 
rheumatic heart disease. In general, the arteriosclerotic changes in walls 
of the coronary arteries were minimal and were insufficient to explain the 
massive myocardial infarction on the basis of atherosclerosis. 

Sections of the left coronary artery clearly showed this artery to have 
an intra-mural course. This anatomical variation was first described by 
Geirinpr- who concluded that the incidence of atheromatous change in 
these intra-mural vessels was much less than is normally seen in extra- 
mural arteries. Although this conclusion has not been substantiated by 
Edwards, certainly the left coronary artery in the present case showed 
minimal atheromatous changes. Another factor of importance in the pres- 

SeThiip S coronary ostium was two to three times the normal 

size while the right coronary artery was hypoplastic thus resulting in a’ 

SyLTesl nor- 

«of rheumatic heart disease and coronary embolization 
probably could not have been made in this case prior to the patient’s death 

no murmurs were detected WhTll ^^^gestive history and 

have been missS! this "^^y 

and frequent examinations of the patient repeated 

does occur and has been described by Le^ne ® He aX'bnr^^R"^ murmurs 
non primarily to decreased hlnnd attributes this phenome- 

might occur in shock, congestive failm-r^triaf M??'' 
dilatation of the heart. The tvnical nZnif!?. marked 

difficult to hear by such factors as milmn findings are made more 
in the che.st cavity, and distant hearLoundr 
shock may well have been important St in 
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Effect of Lateral Recumbency on Pulmonary Function 

ZOLTAN MANN, M.D., F.C.C.P. 

Alexandria, Louisiana 

It is the general belief that in the lateral recumbent position, which is 
a f“t rosition during bed rest, the lower chest, ^ o™ . m 

contact with the mattress, expands less and 

diminished Several authors^-^ have investigated this function by mea 

0 chnM observations, radiogram 

the result ot these investigations and the interpretations ol the nnning 
Tdars‘"sbury. believed that the exclusion o* ‘he lower tami- 

tfd^! “— 

of the upper; however, after an interval of about “ h™. q 

rs™^Crrintrirnr^^^^^^^^^ — - -— 

after a longer time. , 4 found increased oxygen consumption 

Vaccarezza and his collaboiato fomnlernental air, and increased 

through spirometric f „ person who maintained the same 

;:f:;lirfrtw1 sTposed that the recumbent iung 

• =. - “—i“£S.rr;5::. 

;™£ "..1 Ki— “ 

from relative congestion. 

—r:-Administration Hospital. 
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Wade and Gibson® found that the diaphragmatic excursion, measured 
by a special device, showed a slightly greater excursion of the lower dia¬ 
phragm. They believed, however, that this increased excursion is not suffi- # 

cient to increase the respiratory function because the expansion of the lower 
part of the thoracic cage is reduced. 

The purpose of this investigation is to demonstrate, by clinical observa¬ 
tions substantiated by radiographic findings, that the function of the re¬ 
cumbent lung is inci'eased and the function of the upper lung is decreased. ! 

Spirometric tests were not done since the results of such physiological 
studies have been considered and presented by others.'*'® 

Hypothesis, Method and Findings: 

It was supposed that in lateral recumbent position the function of the I 

upper lung is diminished because in this position the upper shoulder is i' 

caudad and the upper hip is cephalad and the arm usually rests on the j 

chest wall. These factors exercise a splint-like action on the upper chest. i 

The function of the lower lung is actually increased because the lower | 

shouldei in this position is cephalad which pulls up the shoulder girdle 
and the hip is caudad. This permits maximum excursion of the ribs. This 
excursion is further facilitated by the fact that the patient is lying on 
two prominent bony structures—the hip and the shoulder. This position : 

is illustrated in Figure 1. Mattresses exert some resistance against the i! 

lower chest but not enough to prevent the pulling action of the shoulder i 

girdle where several secondary inspiratory muscles are attached. To sub- i 

stantiate this supposition by radiological findings, x-ray films in right lat- [ 













662 ZOLTAN MANN May. i958 

eral decubitus were taken of a slender man (Figure 2), a slender woman, 
and a stout, short man in deep inspiration and full expiration. X-ray film 
was also taken of the stout, short man, in left lateral decubitus, for com¬ 
parison. Roentgenogram in the upright position was also taken to show 
the physiological expansion of the chest and normal excursion of the 
diaphragm during the full phase of vital capacity (between full expiration 
and deep inspiration) (Figure 3). 

All exposures were made from the standard six feet distance, the patient 
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GURE 2- Right lateral recumbent position in full expnatwn^ 

Uces in the expn-at.on fita. 







1 




Vol. XXXIII 


EFFECT OF LATERAL RECUMBENCY 


lying in lateral recumbent position on a stretcher covered by a thin, one 
inch mattress. 

It was found that in lateral recumbent position the hemi-diaphragm of 
the lower lung moved from the 11th posterior I'ib up to the ninth posterior 
rib between deep inspiration and full expiration, while the hemi-diaphragm 
of the upper lung hardly moved. In addition to this impressive finding, 
it could be seen that the under lung is markedly less aerated in expiration 
while the change in aeration of the upper lung is negligible. It can also 
be seen that in spite, of the lower lung being in full expiration stage during 
deep expiration—as we can judge from the x-elative airlessness and the 
elevated diaphragm—the ribs of the lower thorax do not approximate coi*- 
respondingly to the full expiration stage. This is the effect of the pulling 
action of the high shoulder girdle which does not permit the ribs to ap¬ 
proximate and keeps the apical part of the lung in a constant anatomical 
expansion. Fui*thermore, it was evident that while the ribs over the under 
lung moved during respiration to a certain extent, in spite of the pull of 
the shoulder girdle, the ribs of the upper lung moved little or not at all. 
A marked shift of the mediastinum toward the recumbent side could be 
seen, especially on the plate of the young woman Avhose mediastinal struc¬ 
tures are still elastic. 

X-ray films of the short, stoutly built person show movement of the upper 
hemi-diaphragm. This moderate excursion of the upper chest wall is ex¬ 
plained by the fact that the lower shoulder girdle and hip of this stout 
person are not so prominent; the lower chest leans over the mattress and 
consequently the upper shoulder and hip approach each other to a lesser 
extent permitting some excursion of the upper chest wall. The film of the 
slender woman shoxyed the excursion of the lower hemi-diaphragm and 
the widening of the intercostal spaces even more pronounced. This is ex- 
prominenf consideration that the hips of women are more 


% 


diuphragnintic'excursion. position of the same persons, show normal 
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Comment 

All of these findings, which are; the change of the intercostal spaces 
of the recumbent part of the chest wall, the change in aeration of under 
lung, the marked excursion of the lower hemi-diaphragm, the almost un¬ 
changing picture of the upper chest wall, lung field, and hemi-diaphragm, 
and the increased oxygen consumption of the under lung, clearly indicate 
that in the lateral recumbent position the function of the under chest wall, 
pleura, and lung increased, and of the upper is decreased. 

REFERENCES 

1 Adams R. D. and Pillsbury, H. C.: “Position and Activities of Diaphragm as Af¬ 
fected by Change of Posture,^* AtcIi. IhI, ]\Icd^f 29.245, 1922. 

2 Webbs C. B., Foster, A. N. and Gilbert, C. B.: “Postural Test for Pulmonary 
Tuberculosis,” J.A.M.A., 76:846, 1921. 

3 Pierson P. H. and Newel, R. R.: “Pulmonary Rest by Posture,” Am. Rev. Tubcrc., 
33 ‘1 193G. 

4 V'lecarezza R. F.. Lanari, A., Bence, A. E. and Lubourt, F.: “Influencia del Dec. 
Lat Sobre El Reposo Pulmonar, Estudio Functional del Cada Uno Separado, Ann. 

de Pat. Clin. Tuber., IMl. ^ ■ t nw.! 

5 Rothstein, E., Landis, T. B. and Narodic B. C.; “Bronchospirometry in Lateial 

Decubitus,” .7. Thoracic Surg., 19:821, 1950. . j 

6 Wade, 0. D. and Gibson, I. C.: “Effect of Posture on Diaphragm Movement and 
Vital Cap. in Normal Subjects,” Thorax, 6:103, 1951. 
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The Role of Medicine in World Peace 

World peace is a hope that challenges the heart and mind. It is a 
desire that will be attained only by prodigious effort and by the will of 
man to understand the problems of his neighbor. 

The theory is held by many that war is a biologic necessity and inevi¬ 
table. The idea is not easily dislodged from the mind of man, for he has 
been indoctrinated with it through the centuries by advocates of the 
belief that "might makes right.” War as a biologic necessity becomes 
absurd in the light of present-day scientific enlightenment, and the reali¬ 
zation that to permit its occurrence is to court world destruction. 

The struggle for world peace is a stupendous undertaking. It is an 
effort that requires the active participation of all members of society. 
The medical profession, because of its heritage and training in the allevia¬ 
tion of suffering, is especially destined to assume a place of leadership in 
this struggle. The well-informed physician appreciates that nations 
and customs change from time to time, but that the heart of man remains 
fundamentally the same. He is keenly aware of the importance of 
knowing the laws that govern the biologic organization of the individual 
and of human nature. Most important of all for the physician, his 
prerequisite of love of medicine must of necessity imply a love of human¬ 
ity also. 

History eloquently records that two of the dominant forces in the 
betterment of man have been religion and the healing art. That they 
should be so often associated in the mind of man as offering moral lead¬ 
ership is not surprising, for both are striving for the same purpose_ 

the defense against evil. In ancient times disease, which is as old as life 
itself, was thought to be dealt with best by those chosen by the gods. With 
the dawn of reason and the casting aside of the fetters of superstition 
knowledge became the criterion for the selection of the physician. But 
always a love of medicine has implied a love for humanity. These two 
qualities offer a basis for social leadership. 

Statesmen have long recognized that physicians possess the qualifi¬ 
cations essential in the production of leaders in the fight for peace but 
deplore their reluctance to assume their proper place in world politics 
They emphasize that physicians have the training and the close associa' 
.on to learn from the people their true hopes, Aspirations, aTd ZTe's 

I J T ^ favorable position to ieS 

peoples idealism into proper channels and implement it 
Ph>sicians are peculiarly qualified to judge the nhvsical anT 7 ' 

o.xtent, the mental capabilities of our leXs and to wiit 7 

when disorders arise_disoi-Hpro fViaf -e-i- ’ ^ populace 

loss of human life L dSt m and 

a.=nt fe,. hotte,. amot.' 

.gnorance, which so often breeds evil. ’ a Potent foice against 

that medi. 

to assume its proper place in the life of man: 
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"Should medicine ever fulfill its greatest ends, it must enter into the 
larger political and social life of our time. It must indicate the barriers 
which obstruct the normal complications of the life cycle and remove 
them. Should this era come to pass medicine, whatever it may then be, 
will become the common good of all.”^ There are many in the medical 
profession who are fully aware of medicine’s responsibility to humanity, 
are motivated by the high ideals of public service, and give gladly of 
their time and substance to bring such dreams to a full fruition. Others 
believe they are willing to join in this great crusade but never succeed 
in implementing such a belief with action. Finally, there are those who 
lack a sense of responsibility to humanity and are content to spend 
their lives in self-satisfied isolation, with no altruistic regard for their 
fellow-man. 

Medicine, which is science in the making, can no longer enjoy the 
luxury of provincialism; for science, as Pasteur noted, knows no country. 
Although the voice of a single physician raised in behalf of humanity 
on the international scene may not always be heard, when augmented by 
the many voices of his associates it may have far-reaching effects. It 
is important that we in the medical profession not only combine our 
voices on matters of local concern, but also unite with our colleagues 
all over the world in a concerted effort for the betterment of mankind. At 
every opportunity we must join with other guilds and organiza ions, 
and those of other nations and races in the crusade for peace, if peace 

is ever to have birth, ,. , 

One of the most potent and successful methods for promoting good 

win and understanding among physicians throughout the world is the 
Mlnational medical meeting, ^uch n^eetings afford a 
tnnitv for the exchange of ideas and information. They lapidly teacn 
thaf physici^^^^^^ other people, no matter what their race, creed 
or origin have many of the same hopes and dreams, and that many 
4 - 1 , ^ vpnt differences are mere misunderstandings based on ignorance. 

stimulating it is to realize that good ideals and ideas 

''ThTAm^Xu'^S of Chest Physicians 

understanding to be held in Tokyo, Japan, in Septem- 

can Collep ol Chert P y educational and 

fnrtrttivrbutaisoita^^ 

knowledge and truth conquer all. 

1 Virchow, R-: Ff-- 

obic. Ed. 4, PhdadelphTa, W. B. MOERSCH. M.D F.C.C.P. 

Rochester, Minnesota 
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SirtSlT of Medicine, Mayo Clinic. 




The President’s Page 

The annual reunion of College members and their families is drawing near 
and I am. sure we are all looking forward to a most successful and enjoyable 
meeting in San Fiancisco. A glance at the scientific program as published 
in the April issue of Diseases of the Chest, would suffice, I believe to induce 
all chest specialists to attend. Our program committee has, indeed, organized 
a most outstanding array of scientific sessions. 

At this time of the year it is important that the members of all the College 
councils and committees give serious thought to their respective activities 

future. All of the councils and committees 
of the College will hold their annual meetings at the Fairmont Hotel. San 
Francisco, on Thursday, June 19, when present activities and future programs 
for each committee will be discussed. 

members of the College. 1 know, to learn that 
events in San Francisco sponsored by councils of 
e College. The first will take place on Wednesday afternoon, June 18 and 
IS sponsored by the Council on Undergraduate Medical Education The sub¬ 
ject under discussion at this Seminar will be “Undergraduate Teaching 
Tubeiculosis and Chest Diseases at the University of California School of 

be abie .mdcb.edly 

ctsS'SH t- - 

our Council on Hospitals " This ve^r^hr^’ jf- sponsored by 

E.Khausted Our S-Finding in ChLf “^ave We 

this field will present their ^uews^ as thev^ relate number of experts in 
schools and penal and mental communities, hospitals, 

that an open'^dlscusslL on this t S^ 

.vot. will find it so and that will contrfbu e to ?ie Jfc ^ 

which will bring out the pertinent poffits discussion or ask questions 

will not wfuf to missl' The^an^l'on'^the^A assembly that you 

be presented on Thursdav night June 10 Th/#® ‘'‘"a Medicine” will 

.2«. ''jn.oitee tw'eSiS ?„?>«»)■ 
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College Chapter News 

ILLINOIS CHAPTER 

ShSarOhTcS 

Illinois Chapter, 
Years Ago and Today” 

Max Samter, Chicago 
'Treatment of Hypertension” 

Arbor, Michigan 

Factors in the Production of Lung Cancer” 

Wilhelm C. Hueper, Bethesda, Maryland 
Luncheon and business meeting 

NEW YORK STATE CHAPTER 

n "meeting of the New York State Chapter will be 

PhLf York City, May 15. Dr. Chevalier\. Jackson, 

Stlid^'^K^rr Annual Howard Lilienthal Lecture en- 

titled The Bionchologist s Role m Modern Thoracic Surgery,” On May 16 

Nie fol owing program will be presented in the Chest Disease Section of the 
Medical Society of the State of New York: 

Significance of Circulating Neoplastic Cells in Patients with 
Carcinoma of the Lung” 

George E. Moore and Charles A. Ross, Buffalo 
Discussion; Oscar Auerbach, East Orange, New Jersey and 
Herbert C. Maier, New York City 
“Anatomic Studies of Coronary Arteries” 

Allan Stranahan, Albany 

Discussion: Simon Dack and Harry Gross, New York City 
“Tracheal Fenestration as a New Method of Treatment of Ad¬ 
vanced Emph 3 '^sema” 

Charles F. Blazsik, Edgar Mayei’, Israel Rappaport, Edward E. 

Rockey and Samuel A. Thompson, Noav York City 
Discussion: Ralph D. Alley, Albany and Alvan L. Barach, New 
York City 


CUBAN CHAPTER 

At the recent annual meeting of the Cuban Chapter in Havana, the following 
officers were elected: 

President: Luis P. Romaguera, Havana 

Vice President: Rogelio J. Barata, Havana 

Secretary-Treasurer: Rafael A. Gomez Zaldivar, Havana 


JAPAN CHAPTER 

The Japan Chapter held a meeting in Tokyo on February 11 when the fol¬ 
lowing program was pi'esented: 

"Combined Chemical and Adrenocortex Hormone Therapy in 
Pulmonary Tuberculosis” 

Jiro Gomi, Tokyo 
"Tuberculosis Bronchiectasis” 

Junjiro Okanishi, Tokyo 

“Classification of Pulmonary Tuberculosis from the Standpoint 
of Chemotherapy” 

Imazato Donomae, Osaka 
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Members, Japan Chapter, attending annual meeting February 11, 1958. 


At the close of the scientific session, 
the following officers were elected; 
President: 

First Vice President: 

Second Vice President: 
Secretary-Treasurer: 


business meeting was held at which 

Masanaka Terada, Tokyo 
Susumu Hibino, Nagoya 
Harutaka Baba, Tokyo 
Yoshio Haj'ashi, Tokyo 
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COLLEGE GROUP INSURANCE PROGRAM EXTENDED TO 
MEMBERS THROUGHOUT THE WORLD 


The Joseph K. Dennis Company, Inc. of Chicago, Illinois, administrators of 
the ACCP Group Insurance Program, reports to the College that the ACCP 
Accidental Death—Dismemberment—and Loss of Sight Insurance Program 
has been extended to include all of our members around the world and the 
spouse of the member, so long as they are age 70 or undei’. 

This recent improvement in the ACCP Group Insurance Program has been 
accomplished without any increase in premiums or decrease in benefits. 

The ACCP Accidental Death—Dismemberment—and Loss of Sight Program 
provides six plans of coverage to choose from ranging from $25,000 to $200,000. 
The group premium is at the rate of $1.25 per $1,000. 

The coverage afforded in this program is in effect 24 hours a day, 365 days 
a year, anywhere in the world, at work, at home, at play. Coverage is also 
provuled_ for any mode of travel, so long as it is a licensed carrier and the 
in.sured is not a pilot or crew member of an aircraft. 

Members out.^de the U. S. may apply for coverage under the ACCP Acci- 
dent.al Death—Dismemberment—and Loss of Sight Program; however, their 
pienmim.s arc payable at the American currency exchange rate and claims are 
paui on the same basis 


1 Ins covorape provides maximum benefits at minimum group rates 

Accidental Death-Dismemberment-ai 

s rition O CO (hn’T "’"l p insurance Admi 

.1 jUion Uluce, the Joseph K. Dennis Company, Inc.y Suite 10*^7 17fi Wp 

Jack.-^on Boulevard, Chicago 4, Illinois. , ouue lu-i, i o e 
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College News Notes 


Dr. A. Frederick Bloodworth, Gainesville, Georgia, recently addressed the 
Rotary Club of Gainesville on the scope of the specialty of diseases of the 
chest and the activities of the American College of Chest Physicians. 

Dr. C. Walton Lillehei, Minneapolis, Minnesota, was recently named one of 
six recipients of the Purdue Frederick Medical Achievement Travel Award 
for outstanding medical and scientific activities. 

Dr. Raffaele Paolucci de Valmaggiore, Rome, Italy, has been made President- 
Elect of the International College of Surgeons and will assume office in Sep¬ 
tember, 1958. Dr. Jorge A. Taiana, Buenos Aires, Argentina, was elected a 
Vice-President of the organization. 


The following Fellows of the College participated in a panel discussion on 
“The Management of the Patient with Cardiovascular Disease’’ at a meeting 
of the Wdstchester Heart Association and the Westchester County Medical 
Society on February 18 at Purchase, New York: Drs. Houck E. Bolton, William 
Likoff, Philadelphia, and Charles K. Friedberg, New York City. 

Dr. William R. Barclay, Chicago, Illinois, and Dr. Edward H. Robitzek, 
Staten Island, New York, spoke at the meeting of the New York Tuberculosis 
and Health Association in New York City, April 30. 

A medical-surgical building in Minneapolis will be named for Dr. Georp 
E. Fahr, Minneapolis, in honor of his contributions to the development oi the 
electrocardiogram. 

Drs. George E. Burch, New Orleans, Louisiana, and Robert P. Glover, Phila¬ 
delphia, Pennsylvania, wei*e lecturers at the Atlanta Graduate Medical Assem¬ 
bly held recently. 

Brig. General Carl W. Tempel, Phoenixville, Pennsylvania, was the winner 
of the Stitt Award for meritorious achievement in T 

the treatment of tuberculosis. The award was presented by Dr. Jerome J. 
Van Gasse of the Chas. Pfizer Company. 

Sir Harry Wunderly, Canberra, Australia, and Dr. Robert T. Neubauer, 

Anti-tuberculosis Campaign. Is it Succeeding. „ -r» + 

'Inain- Andrew L, Banyai, Milwaukee, Wisconsin, Marvin V 

CaHlovnia * R. 

sSubta Jose laliente, Saa Salvado,, El Salvado.-; 

Carlos Zurita, Cordoba, Spain. as 

“'S^/cte" TsLlppl, haa been appointed Snpe,- 

intendent of the Mississippi State Sanatonum. ^ a „ William 

Drs. Carl Davis, Jr., Kenneth C. Local Arrangements for the 

M. Lees, Chicago, will serve on ^^^/^gyi-Jeons to be held in Chicago, 
1958 Congress of as Chairman of the 

Skokie and Peter V. Moul- 

Lr, Chicago, will work with Dr. Kee^y. ^ several lectures at 

Dr. Nathaniel E. Reich, invitation of the 

the Faculty of Medicine of Haiti, Poit-^ Francois Duvalier, 

government of Haiti, j Auguste Denize, newly appointed 

HaSS ira the C=..e.e. The Co.le.e 

Governor in Haiti is Dr. Louis Roy. 
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Committee on Motion Pictures 
American College of Chest Physicians 


The Committee on Motion Pictures of the American College of Chest Phy¬ 
sicians is pleased to present the following list of films on diseases of the chest. 
A previous list was published by our committee in 1953. Since then, many new 
films have been prepared and this current list, we hope, will assist College 
members in undergraduate and postgraduate teaching of diseases of the chest. 
The films appropriate for use in undergraduate teaching have been marked 
with an asterisk. The titles have been divided into various categories for ease 
: 1 in selection of films on special subjects. Requests for the loan of films should 

be directed to the indicated source. Copies of the list, including an author- 
index, will be sent upon request. 

. , Paul H. Holinger, Chicago, Illinois, Chairman 

Houck E. Bolton, Philadelphia, Pennsylvania 
Eliot Corday, Beverly Hills, California 

j Francis E. Donoghue, Rochester, Minnesota 

' Karl P. Klassen, Columbus, Ohio 


List of Approved Films 


ANATOMY, PHYSIOLOGY, EMBRYOLOGY AND BACTERIOLOGY 

*COCCIDIOIDOMYCOSI5, ITS EPIDEMIOLOGIC AND CLINICAL ASPECTS 

Libero Ajello and Roger Egeberg, directed by Mr. Graham Heid, Public Health Service 
and Veterans Administration, Washington, D. C. 

Distribution and habitat of the tuncus. Coccidioidcs immitis, are described. The epidemiolocv and 
The''?iroWv‘'^!r‘rfe shown, emploj-ine x-rays, animation and photoeraphy of actual 'cases. 

tv. ’“horatoiy procedures for isolating the organism are treated in some detail since 
these are the most certain methods of diagnosis. Sound, color. 19% minutes (1956). Procurable from 
Audio-Visual Section, Communicable Disease Center, Public Health Service. Chamblee, Georgia. 

•BBONCHOVASCULAR ANATOMY 

William E. Bloomer A. A. Liebow and M. R. Hales, New Haven, Connecticut 

the imection-corrosion casts of human lungs obtained at autopsy, to demonstrate 

‘MECHANICAL FACTORS GOVERNING EXPIRATORY OBSTRUCTION TO AIRFLOW 

S’Seine^BuS bfT'" I^esearch Institute, University of Buffalo School 

rss,,r.rc';AS 

cSkwofilS" School of MoaWho, 

Lnwrcnco-Kansas Citv Univeisity of Kansas School of Medicine, 

Public Health Service' ’nVoduced with ^he U. S. 

This fdm i, a demonArS of pathology ^ Brooklyn, N. Y. 

compares the familiar fixed and staS (fietonnib,?! , °>Krrved in living tissue. A brief prologue 
lesions in live tissue (ivhwe change In thrbbro .1 ! i°' "**>ercuIosi5 with the appearance of these 
car chamber of A. E. Clark is cxnhlinnl hv ^ ^ 'essels arc the dominant phenomena). The rabbit 
replacement eonnective ti.ssiie form' rthe ch^mber“from'ihr” drawings. A sheet of 

H3S-r f F"— 


The film deals with iiencrit.s from^'ntPth"r'^’, Francisco, California 
•Asterisk Indicates film appropriate for undergraduate teaching. 
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*DEVELOPMENT OF THE AORTIC ARCH 

George H. Humphreys II, Columbia-Presbyterian Medical Center, New Yoi'k, N. Y. 

Bepinninf? with the pill-arch apparatus of water-breathing vertebrates, the film shows the chanpes 
which occur in air-breathinp mammals, making possible their efficient respiratorj' mechanism. In 
this evolutional process, the development and involution of the primitive arches are carefully docu¬ 
mented, up to the point, about the eighth week after ovulation, where the definitive arrangement 
of the great vessels has become established. With closure of the ductus arteriosus as respiration begins 
at term, the final, complex, asymctrical pattern of the human aortic arch is established. Sound, color, 
14 minutes (1956). Procurable from E. R. Squibb & Sons, 745 Fifth Avenue, New York, N. Y. 

^ANOMALIES OF THE AORTIC ARCH 

George H. Humphreys II, Columbia-Presbyterian Medical Center, New York, N. Y. 

This film is best use<l as a sequel to its eompanion. Development of the Aortic Arch, which sets the 
staqo, so to speak, for the presentation of the common deviations from the normal which are de¬ 
picted here With an understandinc of the probable course of events resultinc in situations with 
which the surceon may be confronted, he should be better able to make accurate diasmosis and evalu¬ 
ate conditions whore the surRical intervention will be advisable. Sound, color, 30 minutes (195G), 
Procurable from E. R. Squibb & Sons, 745 Fifth Avenue, New York, N. Y. 


♦DEVELOPMENT OF THE HEART 

George H. Humphreys II, Columbia-Presbyterian Medical Center, New York, N. Y. 

This subject is covered here entirely in animation. Normal development )S depicted in detail, and 
from severa Tspec s, in whole as well as in parts, from the 3rd to the 11th week (ovulation «Ke) after 
whi^h ehrnKCS are those of size only. Sound, color, 35 minutes (1958). Procurable from E. R. Squibb 
R- Sons. 745 Fifth Avenue. New York, N. Y. 


♦THE BRONCHOPULMONARY SEGMENTS , . ci i i 

Chevalier L. Jackson, John F. Huber and Charles M. Norns, Temple University School 

:aTh”o"'tL'se,tmVnTs^s';V;;^Uted by a bronchial bud Histo^^^ 

that the scftments are fL™ Chas Pfizer & Co., 530 Flushinpr Avenue, 

S%ri?n“fr'N^Ta^dTrom the American Medical Association. 535 North Dearborn Street, ChicP^o 
10. Illinois. 


♦ACTION OF THE HUMAN HEART VALVES Pon+ov Columbus 

Karl P. Klassen and C. V. Meckstroth, Ohio State University Health Center, Columbus, 

°’'‘%ilm shows the function of normal and abnormal 

tions. Correction of valvular luweons, 40 East Erie Street, Chicago 11. Illinois, or 

Fr^rAmorLTCfica^’ Ssf North Dearborn Street. Chicago 10. Illinois. 

born Street, Chicago 10, Illinois. 

♦BCG VACCINATION AGAINST TUBERCULOSIS Research Foundation, 

National Tuberculosis Association, New Yoik, w. i., 

c[:atron"soun“eolor. 20 minutes (1954). Procurable from Research 


TTv.,".:" r Arn:rvn„e«ilv of SCO. 01 Meateioo. 

ohn F. rerKins, JI. rti „„nWsis of blood for oxygen. 

Chicago, Illinois nieture of a Van Slyke apparatus 'during an ‘ ^ continuous data 



f 


list of approved films 


563 

T T<yrv niP A I V r'iL/ rijumo 

Voi. xxxin 

CMea.o 10. minds. 

.CONGENITAL MALFORMATIONS OF THE HEART (PART ..: ACYANOTIC CONGENITAL HEART 

Robert F. Rushiner, University of them under a 

Instances of a number of coneenital lesions of the nhysioloeical criterion of anomahra 

dnXcHnical t^Xto rXtarHs p^famount.’^ sird? color, 14 (WK)- 

where blood Ao"' nnilSsits- of Washington. Seattle 6, Washington, and from the 

SS^rD^arhom Street. Chicago 10. Illinois. 

.CONGENITAL MALFORMATIONS OF THE HEART (PART III: CYANOTIC CONGENITAL HEART 

R^ert F. Rushmer, University of W«fhin^on fiSuMiood the lungs, and (h) 

Cyanosis in congenita! heart Aise^e, roles o tl^^d Indudes tricuspid atresia, tetralogy of Fallot, 
shunting of arteriosus, and complete transposition of the oreat vessels. 

Eisenmenger complex, V ” ^ ..ureical therapy of these conditions. Sound, color, 30 nain- 

DilTerential diagnosis and ®Cent“r Univemity of Washington. Seattle 5 , Washington. 


i 
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T.ta“H“sh”"”'H.rk F. H.n,e, Bkhard Shaw and David MacDnagal. Unlv.rsitj of 

Chicago School of Medicine, Chicago, Illinois of the same types as encountered 

(1949). Procurable from Abbott Laboratories. North Chicago, Illmois. 

.THE RECOGNITION AND MANAGEMENT OF RESPIRATORY ACIDOSIS c c th vp 

Reginald H. Smart, Hurley L. Motley and Joseph F. Boyle, University of Southern 
California School of Medicine, Los Angeles, California . . aggravated by injudicious 

of treatment based upon physiologic principles Sound, color M minutes (1SS7). frocur 
Smith, Kline and French Laboratories, Philadelphia, Pennsylvania. 

‘MOVEMENTS OF THE CARDIAC VALVES AND ORIGIN OF HEART SOUNDS 

H. L Smith and H. E. Essex, Mayo Clinic, Rochester, Minnesota 

Cardill aortic and pulmonic valves of isolated heart of dog are shoi^ m norm 

motion. Simultaneous ECG and phonocardiographic tMords accompanj aetiuti® of heart and val ^ 
First and second sounds of heart are presptcd on sound track. Commente subtitles 

Sound, color, 20 minutes (1955), Procurable from Mayo Clinic. Rochester. Minnesota. 


> 
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ANESTHESIA 


ETHER ANALGESIA FOR CARDIAC SURGERY 

Joseph F. Artusio, Jr., New York Hospital, Cornell University Medical College, 

^"'ihil' fiin^ demonstrates a technique which makes it possible to maintain a patie^ in anMg«ia 
throuchout major cardiac surgery. Sound, color, 28 minutes (19oa). Procurable from E. K. Squibb 
& Sons. 745 Fifth Avenue, New York, N, Y. 


t 
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THE TECHNIC OF PERIDURAL ANESTHESIA FOR THORACIC SURGERY 

Oral B. Crawford, Springfield, Missouri , , , v . . *• * 

This film portrays the technic of administering and managing peridural anesthesm in patients 
undergoing thoracotomy. Sound, color, 15 minutes (1953). Procurable from Astra Pharmaceutical 
Products, Inc., T'i Neponset Street, Worcester, Massachusetts. 


•ENDOTRACHEAL ANESTHESIA 

Charles F. JMcCuskey, Los Angeles, California 

Sound, color (1949), Procurable from E. R, Squibb & Sons. 745 Fifth Avenue. New York 22, N. Y, 

EXTREMELY LIGHT ANALGESIA PLUS MUSCLE RELAXATION FOR MAJOR CARDIAC SURGERY 

Seymour Schotz, Presbyterian Hospital, Philadelphia, Pennsylvania 

DcmnnMratosi the use of nitrous-oxide-oxygen analgesia and **Anectinc*’ brand succinyIcboJine 
chloride in major cardiac surgerj% Sound, color. 30 minutes (1956). Procurable from Burroughs 
Wellcome & Company, Inc., 1 Scarsdale Road. Tucknhoc 7, N. Y. 



.A 
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CARDIOVASCULAR SYSTEM 

SURGICAL SECURITY DURING PATENT DUCTUS TRANSECTION 

Osier A. Abbott, Emory University School of Medicine, Emory University, Georgia 

Brief summary of history and methods used. X^ray case demonstration late leak of suture line by 
usual Pott's method. Diagrams of methods used. Outline of rationale for same. Demonstration of 
technique by color him. Salient points in operation on human case. Silent^ color, 18 minutes (1956). 
Procurable from author. 

ETHER ANALGESIA FOR CARDIAC SURGERY 

Joseph F. Artusio, Jr., New York Hospital, Cornell University Medical College, 
New York, N. Y. 

(See Anesthesia). 

EXCISION OF POSTINFARCTION VENTRICULAR ANEURYSM 

Edward E. Avery, Thomas W. Shields, Robert Hohf, Victor Bernhard and Craig Borden, 
Chicago, Illinois 

The film illustrates the management of a patient with a large ventricular aneurysm following 
myocardial infarction. There is a brief description of history and physical findings and x-ray films 
are shown. The actual operation is shown whereby the neck of the aneurysmal sac is closed wim 
multiple parallel mattress sutures, the sac excised, oversewn. Sound, color, 11 mmutes (1956). 
Procurable from Edward E. Avery. M.D.. 260 East Superior Street, Chicago 11, Illinois. 

^TRANSPOSITION OF THE GREAT VESSELS 

Thomas G. Baffes, and Willis J. Potts, Children’s Memorial Hospital, Chicago, Illinois 

Describes surgical technique for correcting transposition of the great v^sels. Sound, color, 45 
minutes (1958). Procurable from American College of Surgeons, 40 East Erie Street, Chicago, 
Illinois. 

*THE SURGICAL TREATMENT OF MITRAL STENOSIS 

Charles P. Bailey and Houck E. Bolton, Bailey Thoracic Clinic, Hahnemann Medical 

Surgical Products Division. Danbury. Connecticut, 

THE SURGICAL CORRECTION OF AORTIC STENOSIS j- t 

Charles P Bailey and Houck E. Bolton, Bailey Thoracic Clinic, Hahnemann Medical 

Products Division, Danbury. Connecticut. 

-RESUSCITATION FOR CARDIAC ARREST 

Claude S. Beck, University Hospitals, Cleveland^ 

Unnredictable cardiac arrest occurs several times cacn year in e r- the basic 

S" e”: sSUts.™, 145 F«.h a...... m™ v.*. 

lluntS. 2 t"esTmf).‘pr"/^ Kenneth B. Wolfe, 2109 Adalbert Road, Clevelan , 
Ohio. 

Madid cantaa. YaaMv. UAivaasiC,. 

are;?. iig.rirKin«s 

•5UB01CAL IBHAIMENI Of TEtllAlOOY OF FAUOY 

Alfred Blalock, Baltimore, Maryland performed between the right t‘®&Eiund. 

^ Shows an operation in ,^Wch an anastomosis is v,„a ,„ith te^pfod^ul 

^^for ”^2 m"i“:^95»reurall^^ Cyanamid Company, Surgical 

Danbury, Connecticut. 
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*BRONCHOVASCUlAR ANATOMY 

William E. Bloomer, A. A. Liebow and M. R. Hales, New Haven, Connecticut 

(Sec Anatomy, etc.) 

THE SURGICAL CORRECTION OF INTERATRIAL SEPTAL DEFECTS 

Houck Bolton, Charles P. Bailey, and Henry Nichols, Bailey Thoracic Clinic, Hahne¬ 
mann Medical College and Hospital, Philadelphia, Pennsylvania 

The indications and contraindications for a closed method of the treatment of interatrial septal 
defects called atriosepto-pexy is presented. The sursrical technic is demonstrated and the results 
of such a method of sur^rical repair are discussed- Sound, color, 27 minutes (1957). Procurable from 
American Cyanamid Company, SutKical Products Division, Danbury, Connecticut, 

SURGICAL TREATMENT OF COARCTATION OF THE AORTA 

David P. Boyd and H. D. Adams, Lahey Clinic, Boston, Massachusetts 

Introduction to subject with x-rays and highlights of operative problems including approach exposure 
and technique of resection and repair. Silent, color, 20 minutes (1956). Procurable from Lahej' 
Clinic, 605 Commonwealth Avenue, Boston 15, Massachusetts. 

♦SURGICAL TREATMENT OF CONGENITALLY ABSENT AORTIC ARCH 

J. Maxwell Chamberlain, Roosevelt Hospital, New York, N. Y. 

The film shows a congenitally absent aortic arch with only two vessels to the head and neck in a 
patient with hemiplegia from cerebral hypertension. A new arch was substituted. Patient is now 
three years postoperative and is participating in athletics. Silent, color, 10 minutes (1954). Pro¬ 
curable from author, 23 East 79th Street. New York, N. Y. 

♦THE USE OF SHUNTS IN AORTIC ARCH DISEASE 

J. Maxwell Chamberlain, Fort Hamilton Veterans Hospital and Roosevelt Hospital, 
New York, N. Y. 

This film has to do with resection of aneurj-sms of the arch of the aorta. Cerebral circulation is 
often embarrassed by surgery in this area and therefore shunts taken from 255 lb. pigs were used 
to by-pMs the arch of the aorta in order to resect the aneurysms. Silent, color. 20 minutes (1855). 
Procurable from author, 23 East 19th Street, New York, N. Y. 

•THE HEART: ELECTROKYMOGRAPHY, VENOUS CATHETERIZATION AND ANGIOCARDIOGRAPHY 

W. Edward Chamberlain, Philadelphia, Lewis Dexter, Boston, and Marcy L. Sussman, 
New York 

foTlUnds'"^’ (1951). Procurable from G, D. Searle & Company. P. O. Bo.-c 5110, Chicago 

SURGICAL REMOVAL MYXOMA LEFT AURICLE SIMULATING MITRAL STENOSIS 

HouSon'^Te^xTs’”^ College of Medicine, 

nrndoT,? auricle is the most common intracavitary tumor of the heart. This lesion may 

tomt Th r /'"’''“r ‘’iasnoais is usually made at e.xp]orato^ Lr^h,. 

of mitrlf successful removal of two such lesions in patients in whom a diagnosis 

fromBayilo\‘Xi’4sutcolleg:o'^^^^^^^^^ P--rable 

REPAIR AORTICO.PULMONARY SEPTAL DEFECT DURING CARDIOPULMONARY BY-PASS 

University College of Medicine, Houston, Texas 

^rculntow ThJSt?’or aortic window is an uncommon lesion producing left to right 

SEMAI^DEFECTS*^ circulation in SURGICAL TREATMENT OF VENTRICULAR AND ATRIAL 

Soulton.^TeSs’'^' University College of Medicine, 

o.xygcn'ntor."Two''types"of*'bubbIe 'diffiisb,"''”'’”*'^ hy-pass for open heart surgery using a pump 

CLOSURE ^rATR^rs^pTbr'''^^'’'" 

CLOSURE OF ATRIAL SEPTAL DEFECT UNDER HYPOTHERMIA 

s"r^Li^r?pii; oKrseptal'^^^^^ H°«ston, Texas 

METHODS OF SURGICAL TREATMENT OF PULMONIC STENOSIS 

0- a«ylo. University Colleys Medi.in. 
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......... 

SURGICAl TREATMENT OF DISSECTING ANEURYSM 

GoHege of'MeSrH^St^n, University 

prrae^tS flus^mr^lthTtwo oflhe^di? ‘“"■ta. Two cases are 

becms in the nscendinc aorta; second, the type in which du\^eVtT'”V dissection 

of the left subclavian artery. Clinical manife^Stlnn, begins at or below the level 

are present^. The technic of the surgical procedurrLn?i'"»S'^'-" eonditions 

detail including diagrammatic drawings to emphasize '"ustrnted in 

It,'*"'™‘” '■•“'• Kfe 

m” «a«“"«'ONs b«id upon bnaiyms 

“O E. StPulpy Cppulord, Bby.op UMvePpit, 

S'on el™erien%"nu4'^5fLs^'^^^^^^^ aoeurysms of the abdominal aorta based 

2. »...r 

INVOIVINO CEUAC, SUPEAIOA MI5ENIEBIC AND KENAt 

ARTERIES. RESECTION AND HOMOGRAFT REPLACEMENT 

Michael E. DeBakey, Oscar Creech, Jr., Denton A. Cooley and George C. Morris, Jr., 
Baylor University College of Medicine, Houston, Texas 

This film portrays the rracction of an aneurysm of the thoracoabdominal aorta involving the celiac. 

"t^enteric and renal arteries. The method by which the aneurysm is resected and 
replaced with n homygraft with restoration of continuity to these major branches is illustrated 
both by animated diagrams and by views of the actual operative procedure. Sound, color, 21 
minutes (1957), Procurable from Baylor University College of Medicine, Houston 25, Texas. 

SURGICAL TREATMENT OF SACCIFORM ANEURYSMS OF ASCENDING AORTA, TANGENTIAL 
EXCISION OF LATERAL AORTORRHAPHY 

Michael E. DeBakey and Denton A. Cooley, Baylor University College of Medicine, 
Houston, Texas 

E.xcisionnl treatment^ of aortic aneurysms is the method of choice wherever conditions permit its 
satisfactory application. The actual surgical approach, however, varies, depending upon the 
nature and location of the lesion. This film demonstrates a method suitable for sacciform aneurysms 
of the ascending aorta without necessitating interruption of aortic flow. Sound, color, 15 minutes 
(1955). Procurable from Baylor University College of Medicine, Houston 25, Texas. 

CLOSURE OF CONGENITAL INTERAURICULAR SEPTAL DEFECT BY THE "CIRCUMCIUSION TECHNIC 
OF SONDERGAARD" 

Paul T. DeCamp, New Orleans, Louisiana 

An anatomical dissection ns shown and a clinical operation recorded to demonstrate the anatomy 
and the operative technic of this method of closure of congenital interatrial septal defects. Sound, 
color, 17 minutes (195G). Procurable from author, Ochsner Clinic. 3505 Prytania Street, New 
Orleans 16, Louisiana. 


EARLY PERICARDECTOMY IN TUBTRCULOSIS PERICARDITIS 

R. A. Dillard and Rex B. Perkins, Veterans Administration Hospital, Birmingham, 
Alabama 

This film emphasizes the place of early pericardectomy in the effusive stage of tuberculous peri¬ 
carditis. A patient illustrating this is shown, including preoperative study, operation^ and post¬ 
operative course. Sound, color, 20 minutes (1956), Procurable from Veterans Administration Central 
Office, Vermont Avenue and H Street, N.W., Washington 26, D. C. 


ELECTIVE CARDIAC ARREST 

Donald B. Efller, Laurence K. Groves and Harold F. Knight, Jr., Cleveland Clinic 
Foundation, Cleveland, Ohio 

Pictorial description of the Melrose technique for elective cardiac arrest with potassium citrate 
and clinical examples. Sound, color, 20 minutes (1957). Procurable from Cleveland Clinic Founda¬ 
tion, 2020 East 93rd Street, Cleveland 6, Ohio, 
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CLOSURE OF INTERVENTRICULAR SEPTAL DEFECT USING THE PUMP OXYGENATOR 

J. L. Ehrenhaft, State University of Iowa Hospitals, Iowa City, Iowa 

Closure of an interventricular septal defect in an eight-^year-old boy is shown. The extracorporeal 
machine is a DeWall type pump oxygenator. The operative procedure, open cardiotomy, closure 
of interventricular septal defect using coronarj- return, in this instance is beautifully demonstrated. 
The extracorporeal circuit is also shown in a schematic manner. The method of cannulization of 
superior and inferior venae cavae and left subclavian artco' is well demonstrated. Silent,' color, 
14 minutes (1956). Procurable from author, 

CLOSURE OF INTERATRIAL SEPTAL DEFECT USING HYPOTHERMIA 

J. L. Ehrenhaft, State University of Iowa Hospitals, Iowa City, Iowa 

Closure of large ostium secundum defect in a fourteen-year-old girl. The technique of cooling in 
an ice bath, thoracotomy, open cardiotomy, closure of interatrial septal defect under direct vision 
and rewarming of the patient is shown. Silent, color, 14 minutes (1956). Procurable from author. 


SELECTIVE CARDIAC ARREST IN OPEN HEART SURGERY 

William H. Falor, Clifford Boeckman and John Vallee, Akron, Ohio 

In the authors’ laboratorj’, in open right heart surgery employing an extracorporeal circuit for 
periods in excess of 30 minutes, a significant decrease in survival follows if the beating heart is 
arrested by potassium. Cardiac arrest, however, may be mandatory for the repair of certain defects. 
Selective cardiac arrest reconciles the increased potential survival of nonarrest techniques with the 
occasional necessity for arrest methods. In the technique of selective cardiac arrest exploratory 
right cardiotomies are made with the heart beating. Readily reparable lesions are treated without 
arrest: less accessible lesions or those obscured by hemorrhage are repaired after arrest is induced. 
The movie outlines the rationale for, and depicts the technical production of selective cardiac arrest. 
Sound, color, 11 minutes (1957). Procurable from William H. Falor, M.D., 159 South Main Street, 
Akron 8, Ohio. 


♦CARDIAC ARREST: ITS PREVENTION, RECOGNITION AND TREATMENT 

Egbert H. Pell and Lowell Peterson, Chicago, Illinois 

The film shows craphically the effects to the heart of an obstructed airway and the importance 
of an open airway with free exchange of gases. Sound, color, 17 minutes (1953). Procurable from 
American Cyanamid Company, Surgical Products Division, Danbury. Connecticut. 


COMMISSUROTOMY OF MITRAL STENOSIS 

Carmelo Gil-Turner, Grupo Sanatorial de Santa Marina, Bilbao, Spain 

This film shows the practice of a commissurotomy for mitral stenosis, performed through anterior 
timracic mctsion and the dilatation of the valve by introducing the index finger in the left auricle 
The type of valvulotome used when necessary is also shown. Silent, color. 15 minutes (1954) Proi 
curable from author, Chnica F. San Sebastian, Rafaela de Ybarra 25. Deusto-Bilbao, Spain. 


THE MITRAL VALVE—DYNAMIC PATHOLOGY AND SURGERY 

Robert P. Glover, Julio C. Davila and Robert G. Trout, Philadelphia, Pennsylvania 

The film demonstrates the action of the mitral valve in normal and disease states. An attempt 
m ^ mcchamcal impairments resulting from rheumatic heart pathology comparSl 

of 55'>'mques for surgical correction of mitral stenosis 
Avcnue*'Nc\v'YVrlf°N''y ™ (19o<), Procurable from E. R. Squibb & Sons, 745 Fifth 


THE ANATOMIC BASIS FOR THE SURGICAL CORRECTION OF MITRAL INSUFFICIENCY 

Robert P. Glover, Julio C. Davila and Robert G. Trout, Philadelphia, Pennsylvania 

«*veidale visually the anatomic alterations affecting the mitral valve which 
l^ends to mitral insufficiency. The various surgical techniques for the correciion of mitral insulliciencv 
arc illustrated indicating the anatomic and mechanical effectiveness of each. These pictures are 
taken by photogniphing the valve of autopsy specimens while the ventricular contraction is simu- 
Itite<l by jacuns of a mechanical pulse duplicator. Sound, color, IS minutes (1957). Procurable from 
Pennsylvania!™'"^- Street and Powelton AUmfe Philadelphr. 

‘SURGICAL MANAGEMENT OF MITRAL STENOSIS COMPLICATED BY PERIPHERAL EMBOLI 

Alfred Goldman, Beverly Hills, California 

taken at 200 frames per second of auricular miltcr'^'nnd miric.dnr m -u 
miinitcs (1952). ProciSahle from 

CARDIAC BY-PASS AND ELECTIVE ARREST WITH AUTOGENOUS OXYGENATION 

through incision in the right vcntriclo (T»U Exploration of the heart is demonstrated 

progri-^s). Silent, 15 ^ninmesaK!) Pr«urabro irom"namn! i" 

Avcmie, Cincinnati 29. Ohio. ' a“™uio from James A. Hcimswortb. M.D.. 3231 Burnet 

•DEVELOPMENT OF THE AORTIC ARCH 

"■ Coluntbia-Presbyterian Medical Center, New York, N. Y. 

•ANOMAUES OF THE AORTIC ARCH 

"• Columbi.-P„sl,y,ori„„ Cc.r, Xv.v York. K. Y. 
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^DEVELOPMENT OF THE HEART 

George H. Humphreys II, Columbia-Presbyterian Medical Center, New Y^ork, N. Y. 

(See Anatomy, etc.) 

♦PATENT DUCTUS ARTERIOSUS—PHYSIOLOGY, DIAGNOSIS AND CLINICAL CONSIDERATIONS 

George H. Humphreys II, Columbia-Presbyterian Medical Center, New York, N. Y. 

This film is in two parts. The first part shows physiologic and diagnostic factors illnstratod by 
animated diagrams. The second part shows the diagnosis and surgical correction of a case, hound, 
color, 25 minutes (1952). Procurable from E. R. Squibb & Sons, 745 Fifth Avenue. New yorh, N. \. 

♦SURGICAL TREATMENT FOR CONGENITAL PULMONARY VALVULAR STENOSIS 

George H. Humphreys II, New York, N. Y. 

Pulmonary valvultotomy (Brock’s procedure) is shown as performed «. 

with valvular stenosis. Sound, color, 20 minutes (1951). Procurable from Sturgis-Grant Productions, 

Inc., 322 East 44th Street, New York, N. Y. 

♦TECHNIQUES IN ANGIOGRAPHY 

A. W. Humphries, Cleveland, Ohio p-irt ii 

The film is divided into two parts: Part I demonstrates 

the techniques of femoral arteriography Each section ^°”“nstration procedure in actual practice, 
equipment, demonstration of procedure by ^quTpVent Sound, color. 14 

and illustrative angiograms, and, finu'b. ® o, ^ StreS’^^leveland 6, Ohio, or American 

SURGICAL CORRECriON OF CYANOSIS DUE 10 INSERTION OF LEFT SUPERIOR VENA CAVA 

INTO LEFT AURICLE v , m v 

Elliott S. Hurwitt, Montefiore Hospital New York, 

fh;‘'anoma1ous'velXsUe"nt“, coIor^Tminutes (1955). Procurable from author. 

♦FUNCTION OF THE MITRAL VALVE IN SITU . , VovV N Y 

Elliott S. Hurwitt and Adrian Kantrowitz, Montefiore artificial heart takes on 

Shows slow motion views Xiites (1952). Procurable from the American Medical 

RESECTION OF ANEURYSM OF THORACOABDOMINAL AORTA 

Pllintt S Hurwitt, Montefiore Hospital, New yoiK, in. I. superior mesenteric arteries. 

^"‘®An Aneuryam^of the thoracoabdominal ao^ A temporary by-pass 

mi;u7eT(l95G,. Procurable from author. 

‘"rrion" ,"uXrsity of Southern California School of Medicine, Los Angeles, 

California . „f K„„ot are e.vplained by a XJ'® aberTauslig 

r^Tl^c o'^n^b^^yo^r^ minutes (1954). Procurable 

?;om^'’E”"R: S"qf.ir&rnl 74'5» M-enue. New York 22. N. Y. 

TlXr KLL»".rc': Ohio Slate Unlve.silV HealU. CenleT, Co.aniUas, 

Ohio 

(See Anatomy, etc.) iwnilCED CARDIAC ARREST 

CLOSURE OF INTERVENTRICULAR 

C d R Lttm Thomas Gahagan, Ivnaries oeievo 

t»of a we a 

C^^^o^d^ri^^XD^et-L Michigan. 

^maSTH^PUM^ oS E. Warden and Richard L. Varco, 

with the pump resecUon and pulmonary valvulo om> facilitate the ^paratue surgery^ 

stenosis by cardiac aX’^iated K. a ruptured aneurysm oX® 

utilized is PoWyed and induce associated deie„ procura 

epair“’l^ Vich ,is shown Suund.^-lo Minnesota. 
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'MITRAL COMMISSUROTOMY 

John L. Madden, St. Clare's Hospital, New Yoi’k, N. Y. 

This film shows the technic for “finper-fracture** of a stenotic mitral valve orifice, a procedure 
which the author has found to be of value in selected cases. Sound, color, 25 minutes (1952). 
Procurable from E. R. Squibb & Sons, 745 Fifth Avenue, New York, N. Y. 

*A SIMPLE OPERATION FOR CORONARY INSUFFICIENCIES 

JI. S. Mazel, Edgewater Hospital, Chicago, Illinois 

This film shows^ the patholofry of coronar>’ occlusion, as well as the technique of operation and how 
the procedure increases the blood supply of the myocardium by formation of a trranulomatous 
pericarditis which acts as a^ source of collateral blood supply from the pericardial and epicardial 
resrions. Silent, color, 30 minutes (1956). Procurable from author, 5700 North Ashland Avenue, 
Chicaco 2G. Illinois, 

*A SIMPLE OPERATION FOR REVASCULARIZATION OF THE MYOCARDIUM IN CORONARY HEART 
DISEASE 

SI. S. Mazel, Edgewater Hospital, Chicago, Illinois 

The film demonstrates the modification ot Dr. Thompson’s technique of revascularization of the 
myocardium for ischemia due to coronary heart disease by means of distributing U.S.P. talc 
(magnesium silicon) -within the pericardium. Indications for this operation are enumerated and 
electrocardiograph tracings of cases operated are demonstrated; as well as histological sections of 
normal pericardium, revascularized pericardium and autopsy specimens of patients dying of other 
causes, having been revascularized by this method. Silent, color. 30 minutes (1954). Procurable from 
author, 5700 North Ashland Avenue, Chicago 26, Illinois. 


•ROENTGEN DEMONSTRATION OF MITRAL AND AORTIC INSUFFICIENCY 

Howard L. Moscovitz and Robert J. AVilder, Mt. Sinai Hospital, New York, N Y 

Radiopaque dye is injected into the left side of the heart and c.xtreme!y rapid (48 frames per 
RGCOTul) motion picture films are made of a fluoroscopic screen whose image is intensified one 


♦CHRONIC CONSTRICTIVE PERICARDITIS 

Emil A, Naclerio, Harlem and Columbus Hospitals, New York N Y 

and various pathologic types of chronic constrictive pericarditis are briefly 
tI ® diagnostic features of an elderly woman who was operate.! upon are briS 

d.seussed. The operative procedure and result are shown. The operative teehn qurin tL same 

New Yornc.''K Y ' ' ' P>-oa«>-abIe from author. 35 East 35th Street! 

♦CONGENITAL PULMONARY STENOSIS WITH INTACT INTERVENTRICULAR SEPTUM 

CWWren's Memorial Hospital, 

‘AORTIC PULMONARY ANASTOMOSIS FOR PULMONARY STENOSIS 

"Children's Slemorial Hospital, Chicaso Illinois 

(19491. Procurable from I—."fo ^as?Fr1'M^ 

•SUR(SICAL DIVISION OF THE PATENT DUCTUS ARTERIOSUS 

Jlemorial Hospital, Chicago, Illinois 

(echlfil o7d'ririon1?d1i!t«1;"’SfThe '"’Phasis is placed upon the 

25^ minu.es (10511. Procurah,e"fr1m‘''I.;1rn‘’^ol^e^ 

CONGENITAL DIVERTICULUM OF THE LEFT VENTRICLE 

American College ot Surgeons, 40 East Erie sir«^ Chic.!go. lllliloir"^ I’'-»aarable from 

STERW°m,°He\r/ AN'lTplRICAROmMINVOLVING THE ABDOMINAL WALL, DIAPHRAGM, 

■'‘'’'^*Th\’'fi!m Vhmvs tIe1m?eriion^„°r^''h ^ledicine, Baltimore, Maryland 

ir. mini..!.. 

•RIGHT HEART CATHETERIZATION 

f- .(cnfo„i. sch.., „ 
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CONGENITAL MALFORMATIONS OF THE HEART (PART It DEVELOPMENT OF THE NORMAL HEART) 

Robert P. Rushmer and Richard .1. Blandau, University of Washington, Seattle, Wash¬ 
ington 

(See Anatomy, etc.) 

CONGENITAL MALFORMATIONS OF THE HEART (PART II: ACYANOTIC CONGENITAL HEART 
DISEASE) 

Robert F. Rushmer, University of Washington, Seattle, Washington 

(See Anatomy, etc.) 

CONGENITAL MALFORMATIONS OF THE HEART: (PART III: CYANOTIC CONGENITAL HEART 
DISEASE) 

Robert F. Rushmer, University of Washington, Seattle, Washington 

(See Anatomy, etc.) 

'EXTREMELY LIGHT ANALGESIA PLUS MUSCLE RELAXATION FOR MAJOR CARDIAC SURGERY 

Seymour Schotz, Presbyterian Hospital, Philadelphia, Pennsylvania 

(See Anesthesia.) 

‘VALVULOTOMY FOR VALVULAR PULMONIC STENOSIS, DIRECT VISUAL PROCEDURE WITH 
HYPOTHERMIA 

H. AVilliam Scott, .Tr., Nashville, Tennessee . , , 

Soiin<l, color. 2G minutes (1955). Procurable from American Cyanamid Company. Sui'Kical Products 
Division, Danbury, Connecticut. 

BY-PASS AORTIC POPLITEAL GRAFT 

Andrew G. Sharf, Glendale, California 

The tnirnoso of this movie is to demonstrate utilization of by-pass aortic graft in patients '\utn 
chronic obliterative arterial disease. It demonstrates the value of preopcratiye arteriogram, showing 

s the method of utilizing a previously prepared homoRraft 

s den Lst^tel C the sake of expediency, surgery is performed by Uvo S^t. 13 

minutirfigsV?). Procurable from author, 932 South Central Avenue, Glendale 4, California. 

CARDIOPNEUMOPEXY: A SURGICAL METHOD OF REVASCULARIZATION OF THE ISCHEMIC 
MYOCARDIUM 

and technic and. then two operations on piiteints 


dcticription oi tne inaiciuiuii& imu . . 

942 Medical Dental Bldg.. Seattle, Washington. 

MOVEMENTS OF THE CARDIAC VALVES AND ORIGIN OF HEART SOUNDS 

H. L. Smith and H. E. Essex, Mayo Clinic, Rochester, Minnesota 

(Sec Anatomy, etc.) 

HEART CATHETERIZATION AND CARDIOANGIOGRAPHY 

F. M„son SOMS. :'^•^Cl«etom! Clink 

40 minutes (1955). Procurable from author. 

irorsoTLTc" 

This him for the general medical rlinp^Tiosis "Using x-vay photography, it reviev^ ah 

initial physical examination through a ^ rnrdiac catheterization, vectorcardiogram, phono- 

Los Angeles 7, California 

;arp%rnn”'v.K^ A..nr Ho.l.l -na,., 

Albany Medical College. Albany, N. X. 

[a^mm^H.^Strug and William ^ J°e«rred.*as 

the methods discussed. Sound, com. 

Avenue, Denver, Colorado. 
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VISUAL SURGERY IN THE OPEN HEART DURING HYPOTHERMIA 

Henr}- Swan, Denver, Colorado 

Shows patient beinjx cooled in a tub of ice water in preparation for open heart surerers*. Three 
such procerlures are demonstrated. Sound, color. 26 minutes (1953). Procurable from author, 4200 
East Ninth Avenue, Denver 7, Colorado. 


^CARDIAC ARREST 

Henry Swan and .1. Cuthbert Owens, Denver, Colorado 

A typical episode of cardiac arrest occurring in the operating room, together with the method 
of management of this acute catastrophe, is demonstrated. Silent, color, 30 minutes (1953). Pro¬ 
curable from Henry Swan, M.D., 4200 E. 9tb Ave. Denver Colorado, and Medical Audio Visual 
Institute, 185 North Wabash Avenue. Chicago. Illinois. 

MITRAL COMMISSUROTOMY 

John V. Thompson and E. R. Eaton, IMethodist Hospital, Indianapolis, Indiana 

The film demonstrates the anatomy and the technique of mitral commissurotomy. Sound, color. 10 
minutes (1957). Procurable from John V, Thompson, M.D., 7899 Ridge Road, Indi.mapolis, Indi.ma. 

‘CONVERSION OF THE AURICULAR APPENDAGE INTO A LEAK-PROOF VALVE TUBE FOR 
INTRACARDIAC SURGERY 

Samuel A. Thompson, New York Medical College, New Y'ork, N. Y. 

Actual operation upon experimental animals showing conversion of auricular appendage into a 
two-way valve. Silent, color, 20 minutes (1951). Procurable from New York Medical College 
New York, N. Y. 


CLOSURE OF VENTRICULAR SEPTAL DEFECT UNDER VISION USING DE VIAIL OXYGENATOR 

Richard L. Yarco, University of Minnesota, Minneapolis, Minnesota 

This material describe the technical asnects involved in direct vision closure of a ventricular 
scpt.al defect using a bubbli^tvne oxygenator. The precise cannulations and intracardiac steps are 

and the close-up photography, the individual manipula- 
Rdnratloa renrcsented. Souud, color 18 minutes (19oG). Procurable from Audio Visual 

Education Ser\icc, University of Minnesota, Minneapolis 14, Minnesota. 

‘PERIPHERAL CIRCULATION-PLETHYSMOGRAPHIC OBSERVATIONS 

Travis Winsor, Los Angeles, California 

r”" histors- of the peripheral circulation is presented along with a 
'I'O'lern methods for studying the status of the circulation. Plethysmographic 
st«dir?L r? ?''e discussed The value of the plethvsmograph as another mfans to 

^his■ins^rute;e;Vi^^,rTo^vtersL^^^^^^ 

‘CLOSURE OF ATRIAL SEPTAL DEFECT IN THE BLOODLESS HYPOTHERMIC HEART 

?f'Lun5.- Snm,^Swed”r'''’‘ University 

tvSs 5XctlTo fn^'Th7rmo£i.^?llrtht™x‘r:"as\ei.S"f . .^^"'P-t-e 

fourth intercostal space with splitting of the sternum incision in the 

inferior vena cava and lung Wlii were vein was ligated, the superior 

diagnosis checked bv insertion of a finger the^incUion^^in^fhl*^^*^ • ® opened and the 

;^n-?n! 

pfaslrn, '.'o'?el"a;;f p?,1!ja& r^rg-'.^h^' o“p'-i?tSon^^r^‘ri^^;‘VKi^ Ss'’^of"’t1.e''^ro^.! 

color. U minutes (1950). Procurable^rora^Ve^Va'l”^^^^^^ Silent. 
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ESOPHAGUS 

ESOPHAGEAL REPLACEMENT UTILIZING COLON AND JEJUNAL INTERPOSITION 

UMve;lit?,’’GelS University School of Medicine, Emory 

nnd pos.-opcrativc x-r.ay studies. Sileot, color. 25 rn'Jnuf^^mSTK^roa^^^^^^^^ 

SURGICAL TREATMENT OF HIATAL HERNIA 

Hrmn R. Rlades, M^ashington, D. C 

Cyannmld Compnny. Surgical Products 
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ESOPHAGEAL RECONSTRUCTION WITH COLON TRANSPLANT 

Paul F. Fox and David S. Jones, Chicago, Illinois 

This picture illustrates construction of the esophagus by detaching a segment of upper colon and 
swinging it on its vascular supply from the midcolic arteiy to a retrosternal position, where the 
upper end is anastomosed to the esophagus in the neck and the lower end to the stomach. Color, 

21 minutes (1956). Procurable from Stritch School of Medicine of Loyola University, 706 South 
Wolcott Avenue, Chicago 12, lllinois. 

^PEDUNCULATED POLYPOID LIPOMA ORIGINATING AT INTROITUS OF ESOPHAGUS AND 
EXTENDING TO CARDIA 

Stuart W. Harrington, Mayo Clinic, Rochester, Minnesota 

TranspleurnI esophacotomy with complete removal of large tumor (22 cms. in length and weighing 
570 gma.) that was causing dilatation of esophagus and displacing trachea. Silent, color, 17 minutes 
(1944). Procurable from Mayo Clinic. Rochester, Minnesota. 

THE USE OF A GASTRIC TUBE TO REPLACE OR BY-PASS THE ESOPHAGUS 

Henry J. Heimlich, New Rochelle, N. Y. . „ . , . .e j- 

A tube is created from the greater curvature of the stomach and remains attached at the cardia. 

The spleen is resected distal to the origin of the left gastroepiploic vessels which nourish the tube. 

The tube is reversed and the antral end is brought cephalad and anastomosed to the pharj-nx or 
cervical esophagus. Four-fifths of the stomach remains in its normal position m the abdomen re- 
tnining its Storage function. Sound, color, 30 minutes (1950). ProcuraWe from author, 140 Locl<wood 
Avenue, Now Rochelle, N. Y. 

*ESOPHAGOSCOPIC VIEWS OF LESIONS OF THE ESOPHAGUS 

Paul H Holincfer and Kenneth C. Johnston, Chicago, Illinois , . -n 

esouhngeftl vancies jind foreign bodies nrc seen ns t ey 99 minutes (19B6). 

Illinois. 

♦FOREIGN BODIES IN THE AIR AND FOOD PASSAGES 

Paul H. Holinger and Kenneth C. tree and esophagus of 

The endoscopic appearance of f^eign bodies of'foreign body extraction are illustratwl 

a series of patients is shown. Fun<in|nental principles^ of experimental animals 

In^nfcolor. 27minut°c^ '(1952K Pro^ur.able from The Jaenues Holinger Memorial Fund, 700 North 
Michigan Avenue. Chicago 11, Illinois. 

♦TUBERCULOSIS OF THE LARYNX, BRONCHI AND ESOPHAGUS 

Paul H. Holinger and Kenneth C- Johnston, Chicago,^ broncWal and esophageal tuberculosis. The 
This film consists of endoscopic photographs o ^ more advanced caseous, ulcerating processes, 

laryngeal lesions include those of heafin" The tuberculous lesions in the trachea 

and the finnl scar tissue deformities associated \vi obstructing exudate, bronchial deformities 

and Tronchi consist of the acute oVbronJw The 

associated with collapse therapy « minutes ( 1953 ) Procurable from The 

ptr™. *.™„. 1., Ill.""..- 

♦TRACHEOESOPHAGEAL FISTULA , , „ Morlionl Center New York, N. Y. 

George H. Humphreys II, Columbia-Presbyteiian Med atresia of the 

Division, Danbury, Connecticut. 

•SPONTANEOUS RUPTURE OF THE ESOPHAGUS 

IlCHNlC FOR REPAIR OF SllOlNO AND PARAESOPHAOEAE H.ATAE HERNIA 

John L. Madden, New^ Two^ypes' ^’esophageal hiatal herni.s is shown in some detohThe^^^^^^ 

The surgical repmr of two yP esophagocardial ngside the esopha- 

is of the paraesophageal IP ■ ,„,„„ch herniates up throuf jg found above 

is below the diaphragm, .j J? ^ „ which follows, the Productions, Inc., 

gus. In the more common sliding yP Procurabl 

s !?: n “ 

USE OF THE TRANSVERSE COLON FOR TOTAL ESOPHAGOPLASTY 

William E. Neville, ’J^tl-uction of the esophagus "’ith the “toHo'r'mediastinum 

“it.lSSS C1,..R..R ». ON- 
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'REPAIR OF DIAPHRAGMATIC HIATUS HERNIA USING FASCIA LATA 

J. Merman O’Neill, Queen of Angels Hospital, Los Angeles, California 

The transthoracic approach with a dernonstration of the technique of opening the chest, isolating 
esophagus, dissectinir of the hernial sac. A demonstration of the removal of fascia lata from the 
thigh, closure of the rent in the diaphragm with fascia lata, closure of the chest with drainage. 
Silent, color, 14 minutes (1952). Procurable from author, 1920 Wilshirc Blvd., Los Angeles 57, 
California. 





*THE SURGICAL REPAIR OF ATRESIA OF THE ESOPHAGUS WITH TRACHEO-ESOPHAGEAL FISTULA 
AVillis J. Potts, William L. Riker and Arthur DeBoer. Children’s Memorial Hospital, 
Chicago, Illinois 

This film illustrates briefly the essentials of diagnosis and preoperative care of an infant with 
atresia of the esophagus and tracheo-esophagcal fistula. The operative procedure is pictured in detail 
and important steps in the operation are emphasized with drawings. Special attention is centered 
on the importance of postoperative management and feeding. Sound, color, 23 minutes (1957). 
j Procurable from American College of Surgeons. 40 Last Erie Street, Chicago, Illinois. 

♦GASTROESOPHAGEAL RESECTION FOR CARCINOMA OF THE LOWER ESOPHAGUS 

Charles B. Puestow, Veterans Administration Hospital, Hines, Illinois 

^ Motion picture of partial esophagectomy and gastroesophagostomj' with emphasis on postoperative 

) care. Silent, color, 23 minutes (1953). Procurable from M^ical Illustration Department, Veterans 

Administration Hospital, Hines, Illinois. 


♦EXCISION OF EPIPHRENIC DIVERTICULUM OF THE ESOPHAGUS 

Hawlej* H. Seiler, St. Joseph's Hospital, Tampa, Florida 

Demonstrates surgical technique involved in removal of large epiphrcnic diverticulum of the esopha* 
gus. X-rays included in the film. Silent, color, 12 minutes (1956). Procurable from author, 442 West 
Lafayette Street, Tampa 6, Florida. 






vr- 


♦INTRATHORACIC ESOPHAGEAL RECONSTRUCTION WITH RIGHT COLON 

Charles D. Sherman, Jr., Earle B. Mahone 3 ', W. Andrew Dale and Samuel J. Stabins, 
Universitj^ of Rochester Medical Center, Rochester, N. Y. 

The film presents the advantages and disadvantages of other methods of esophageal reconstruction, 
the indications for esophageal reconstruction, and outlines by semi-animated cut-outs, esophageal 
reconstruction by retrosternal transplantation of the ileo-colon. Operative scenes of its use in an 

Shormar minutes (1954). Procurable from Charles D. 

fahermun, Jr.. M.D., 2C0 Crittenden Blvd.. Rochester 20. N. Y. 


♦TRANSTHORACIC REPAIR OF SLIDING HIATAL HERNIA (ALLISON) 

William R. Sweetman Veterans Administration Hospital, Portland, Oregon 

h'atal hernia, using the trans- 

mnke Clc„. It, approach. The film also contains anatomical drawings wWch 

^nnlr P ‘he development of a sliding hiatal hernia, as well as the details of 

St eowTmin..?« roentgenograms of the patient operat^ upon are included 

«on? WasMngton 25 “ D. C ‘ ^antral Office Film Libran-, Veterans Administra- 


♦ATRESIA OF THE ESOPHAGUS WITH TRACHEO-ESOPHAGEAL FISTULA 

Philip Ihorok, Chicago, Illinois 


“'''^’’^•CUIECTOMY (ONE STAGE OPERATION) 

1 hilip Thorek, Chicago, Illinois 

fliynoVs,"’''"’’ Procurable from author. 25 East Washington Street. Chiengo 2, 


RESPIRATORY SYSTEM 

treatment of LOBAR EMPHYSEMA OF INFANTS 

■ TW,- fiiml”Vud^Thriyr^::‘ra:;"lYsf'=V '>f/I«^dicine, Emory Universitv. Georgia 

nl lobar emphy.-ema, and b) unBaterai ”gen™s"pulmonnrf"T“''“‘p^^^ "ncioeardiogfapi 

of left upper lobe with lobar emphysema D'Jmi!,.. ^ artery. Pulmonarj- findings in rreecti 

sreelmen. Siient. eoior. ,5 minu^'tllsTK 

the TRACHEOBRONCHIAL TREE 

The' film sh„„; two°IJpeet.y o?^e^^r UniversiUr, Georgia 

a”rM™tudr”'„'f”mh'’ '™>lkft main stem'^broJJ^bJ"for^ cxtrL replacing thf low 

irarhea. Sitent. nTthT”**""'"" 
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♦PNEUMONECTOMY FOR CARCINOMA 

'William E. Adams, University of Chicago School of Medicine, Chicago, Illinois 

This deals with the (linKnosis, patholojry and surprical technique of total pneumonectomy for primarj* 
carcinoma of the lunpr. The film emphasizes roentjrenological din^rnosis and pathological characteristics 
through the use of x-ray studies and special studies of the surpical specimen of five patients with 
this disease. The surpical technique illustrated includes the operative approach, demonstration of 
anatomical structures and relations, as well ns the patholopical lesion encountered. This film ends 
with Dr. Graham discussinp the problem with his first patient. Dr. Gilmore. Sound, color, 35 minutes 
(1953). Procurable from American Cynnamid Company, Surpical Products Division, Danburj’, 
Connecticut. 

^COCCIDIOIDOMYCOSIS, ITS EPIDEMIOLOGIC AND CLINICAL ASPECTS 

Libero Ajcllo and Roger Egeberg; directed by Mr. Graham Heid; Public Health Service 
and "Veterans Administration, Washington, D. C. 

(See Anntomy, etc.) 

♦LOBECTOMY, RIGHT UPPER AND MIDDLE LOBES, IN THE TREATMENT OF PULMONARY 
TUBERCULOSIS 

Department of the Army . . , , 

Demonstrates n lobectomy of the ritrht upper nnd middle lobes in the treatment of pulmonary 
tuberculosis. Sound, color, 22 minutes (1951). (See note on pace 580 concerninpc availability of 
U. S. Army films). 

♦PHYSIOLOGIC THERAPY IN BRONCHIAL ASTHMA 

Alvan L. Barach, Coliimbia-Preshyterian Medical Center New York, N. Y. 

FITects of pressure breathinfr. cases and aerosols on patients svitb severe broncbial asthma. Silent. 

^2 minutes (Tosn. Proe^ from author. 022 West IGSth Street, New Yorb, N. 

♦IMMOBILIZING LUNG CHAMBER THERAPY IN PULMONARY TUBERCULOSIS 

Alvan I, Barach Columhia-Preshyterian Medical Center, New York, N. Y. 

author, C22 West IGSth Street, New Yorb, N. ■). 

♦RESUSCITATION FOR CARDIAC ARREST 
Claude S. Beck, University Hospitals, Cleveland, Ohio 

(See Cardiovascular System). 

RECONSTITUTION OF THE LUNG M v 

.Tohn W. Bell. Veterans Administration Hospi^l, Junmoui^^^^^^ 

The techninue of reconstitutinc the defect rem. K minutes (195G). Procurable from Veterans 

srsx IS.”' ssr ■>. c. 

DlrertTby Vi»n Blndes Waslmeton, D C Advisory 

Xi?o„"”oi,l’„o” "'ly vitov...s Ad.„i..ist»Hc„. W.sh- 

are introduced at an early stnee ^eVented. Sound, color, IG minutes (1951). Pro- 

;;3f iir v*v. 

BRONCHOVASCULAR ANATOMY Connecticut 

William E. Bloomer, A. A. Liebow and I\I. K. naies, in baa n 

(See Anatomy, etc.) 

♦NORMAL FLUOROSCOPY OF THE ^^ST American College of Chest Physicians 

^.^h-X^ae'^No" Thr hlm-itni^r "eX^irSl^^ K'l^roi^^ahie from 

■^ro'rican 

RIGHT TOTAL PNEUMONECTOMY FOR BRONCHOGENIC CARCINOMA 

S~r«,lCT.ON OP THP WNO POP «1„PU COSOPN.TAl 
arteriovenous aneurysms 

o. Theron Clagett, Mayo^^Clmic, Rodiesto 

JonRcnitat’arteriovmnou ^nmu'ysm nre’'dfssectol° out (°1957L® Pro- 





¥ 



Voi. xxxin 


LIST OF APPROVED FILMS 


575 






4- 

.,f 

r-' 

fp' 






the ETIOIOGY OF POUENOSIS 

n Eucene Cowen, Denver, Colorado hay fever and asthma: with the excep- 

Thfi^afi>mof\heprjman;inh^ ,jany men. Color. 19 mmutes 

^p‘'rUra^1rom"anthirm’^~ 

‘OEOENERATIVE LUNG DISEASE 

Gerald L. Crenshaw, Oakland, California vanishes into large air sp“=f: 

Street. Oakland 9. California. 

Part one discusses the essential nfiechanisin y 4 *»>f?ir<»T»-antibody reaction, roles of histaniine 

allergies production and fixation of antibodi^ , _f p-rt two concerns itself with clinical 

'a°W “oara^d'^SYSr Ern Los Amigos Respiratory Center for Polio, Hondo, 

!e«r“tSon-musdt“ptTs 

FounlaJion for'^Infantile Paralysis. 120 Broadway. New V ork. N. Y. 

‘MECHANICAL FACTORS GOVERNING EXPIRATORY OBSTRUCTION TO AIRFLOW 

Howard G. Dayman, Chronic Disease Research Institute, University of Buffalo School 
of Medicine, Buffalo, N. Y. 

(See Anatomy, etc.) 

"POWER OF POSITIVE PRESSURE _ , , . .-i -n ^ ■ 

Howard G. Dayman and MTlliam Loeser, National Foundation for Infantile Paralysis, 

®"^Demo?;tr}L the simplicity and <=ff««veness of posUive 

frr;i«TZws!^D.arm”n"Sugh c“ Sound "colo. 14 minutes (195f.). Procur.ahle from Howard 
n. Dayman, M.D.. 993 Delaware Avenue. Buffalo 9. N. r. 

"NEW DEVELOPMENTS IN BRONCHOSCOPIC PHOTOGRAPHY AND CINEMATOGRAPHY, INCLUD- 
ING ADAPTATION FOR TELEVISION . o 

.1. M. Dubois de Jlontreynaud and R. J. Edwards, Regional Center Against Cancer, 

^^'"’DemowtraUoroc'the'equipment (a new French bronchoscope of telev^iln‘'ai^“'Spcri’. 

mcJit'a^riranimats,V?et°1n'’Llofof normarbronohi. tXerculous fistnles malignant tumor^ 
and asthma. Bronchoscopic views in children. Sound, color, 2» * 

J. >f. Dubois dc Montreynnud. M.D.. •! rue du General Baratier. Beims, Marne, France. 

•NEW TECHNIC OF BRONCHOSCOPY 

.1. M. Dubois de Montreynaud, R. J. Edwards and A. J. Gladu. Regional Center Against 
Cancer, Reims, Marne, France ^ 

l) The technic of bronchoscopy with details of equipment, diagrams of the apparatus and of tl^ 
bronchial tree. 2) Tuberculosis—several cases of active fistulcs and healM fistules. ^3) (dancers 
with x-ray and histology. 41 Asthm.a—experimental observations on .animals and clinical obsen-a- 
tions on patients. Silent (French-English titles), color. 37 minutes (19o6), Procurable from .T. 
M. Duhois de Montrejnaud, M.D.. 4 rue du General Baratier, Reims, Marne. France. 

SEGMENTAL RESECTION OF AN ARTERIOVENOUS FISTULA OF THE LUNG 

.1. L. Elircnhaft and Montague S. Lawrence, State University of Iowa Hospitals, Iowa 

City, Iowa 

This film was made during resection of pulmonary arferios-enous fistula located in the superior 
scarment of the right lower lobe of the lung. Preoperative chest roentgenograms, intravenous 


... richt lower lobe or the lunfr, rroopcraiivc cncsi roenipcnojjrams, imravenous 

nnjTlocnrdlocram nnd oxygon saliirntion studies nro presented. The arteriovenous pulsations of the 
nro dcmonstr.alofl prior to scjrmcntal resection of the lesion. A vinyl plastic injection corro¬ 
sion e.n«>t of the vascular anomaly is also shown. Silent, color, 12 minutes {195S). Procurable from 
author, 

•RADICAL PNEUMONECTOMY WITH INTRAPERICARDIAI DISSECTION 
r. Henry Ellis, Jr.. Mayo Clinic, Rochester, Minnesota 

The film portrays the technique used in carrj’inc out inlrnpericardial dissection at the time of 
pneumonectomy for carcinoma of the lunir. A typical case is discussetl and diagrams of the opera¬ 
tive procedure nro employo<l. Silent, color, IS minutes (1955), Procurable from JInyo Clinic, 


•RADICAL PNEUMONECTOMY FOR CARCINOMA 

C.qrmelo Gil-Turncr, Grupo Sanatorial de Santa Marina, Bilbao, Spain. 

This film enthers the technique of radical pneumonectomy for cancer with Hjratures within the 
pcricnnlium nml ovtirration of nil the metliastinnl ndonopalbics In an apred patient. Silent, color, 
ro minute^ {19:»r»>, rr<xmrnble from author. Clinica F, Snn Seb.astinn. Rafaela de Ybarra 25, Deuato- 
Pilbno, Spftin, 
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♦THE PHYSIOLOGY OF INFANT RESUSCITATION 

Roy F. Goddard, Lovelace Clinic, Albuquei-que, New Mexico 

The mechanical and physical forces influencing neonatal respiration are portrayed in investwative 
studies of press«re*time relationships and mechanics of breathing studies in the newborn. Inter¬ 
mittent positive pressure resuscitation given with the GBL Infant Hand Resuscitator is demon¬ 
strated in the delivery room and the newborn nursery. Sound, color. 15 minutes (1957). Procurable 
from Lovelace Foundation for Medical Education and Research, 4800 Gibson Blvd., SE, Albuquerque, 
New Mexico. 

*TREATMENT OF RESPIRATORY CONDITIONS IN CHILDREN 

Roy F. Goddard, Lovelace Clinic, Albuquerque, New Mexico 

The ti-entment of respiratory conditions in children is portrayed by the investigative work-up of a 
ten year old girl with asthma and her subsequent treatment with intermittent positive pressure- 
aerosol therapy. Routine laboratory studies combined with respiratory ventilation studies show her 
improvement over a period of six months therapy. Sound, color. 13 minutes (1956). Procurable 
from Lovelace Foundation for Mc<lical Education and Research, 4800 Gibson Blvd., SE, Albuquerque, 
New Me.xico. 

PULMONARY RESECTION FOR BRONCHIAL ADENOMA 

Alfred Goldman, Beverly Hills, California . 01 . 1 01 

Depicts surgery, hronchoscopic, pathology, pre- and post-optative treatment Silent, color. 24 
minutes (1948). Procurable from author, 426 North Bedford Drive, Beverly Hills, California. 

EXTRAFASCIAL LUCITE PIOMBAGE FOR PULMONARY TUBERCULOSIS 

Alfred Goldman, Beverly Hills, California . . , , > 

Illustrates surgical technic with narration outlining value of this operation ,!;7“4'J!rth Bedfoni 
Znary tuberculosis. Sound, color, 24 minutes (1940). Proenrahle from author. 416 North Bedford 

Drive, Beverly Hills. California. 

♦PNEUMONECTOMY FOR BRONCHIECTASIS 

Company, Surgical Products Division, Danbury, Connecticut. 

♦ECHINOCOCCUS CYST OF THE LUNG; PATHOLOGY AND OPERATIVE REMOVAL 

Elliott Harrison, Vancouvei', B. C., operative removal of echinococcus cyst. 

in:nt.°col!,r“ fo Burrard Street. Vancouver. 

♦ANTI-TUBERCULOSIS DRUGS IN THE MEDICAL AND SURGICAL TREATMENT OF TUBERCULOSIS 

H. Corwin Hinshaw and Albert C. Daniels, San Francisco, California 

(See Anatomy, etc.) 

♦A BRONCHOSCOPIC CLINIC IN KODACHROME , t . h TTT PViieacro Illinois 

Paul H. Holinger, Kenneth C- Johnston biopsies were taken, the 

This film presents the histories x-rays, The operating room and instrumentanum 

histology, of ten patients with Br»"?Bopulmon.an’ of the bronchm 

as well ns the technics of the bionchoscoy Procurable from The 

♦THE ENDOSCOPIC APPEARANCE OF DISEASES OF THE TRACHEA ^ 

Paul H Holincer and Kenneth C. Johnston, Chicago, 11 J^ois malignant tumors of 

This fihn shows congenital stenosis, inflammatory “"^hSe. Sile^. color. 20 minutes 

the trachea as they appear through tracheo^op 1 h Michigan Avenue, Chi- 

(1961). Procurable from The Jacques Hohnger Memoiiai 

engo II, Illinois. 

♦FOREIGN BODIES IN THE AIR AND FOOD PASSAGES 

Paul H. Holinger and Kenneth C. Johnston, Chicago, Illinois 

-the PHYSIOlTgT and pathology of BRONCHIAL OBSTRUCTION 

Paul H. Holinger it"oSl S-Sn'S'^emon^ 

^h'^TilSrof clnehS The b-nehos^eopm appj.rance^oj^^^^^^^ “ortre 

Sacque" j^^lirgofMeto “unt 700 North Michigan Avenue, Chicago 11. 

♦TUBERCULOSIS OF THE LARYNX, BRONCHI AND ESOPHAGUS 
Paul H. Holinger and Kenneth C. Johnston, Chicago, Illinois 

(See Esophagus.) 

/Qaa T?«ntihncrus.) 
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•THE BRONCHOPULMONARY SEGMENTS 

Chevalier L. Jackson, John F. Huber and Charles M. Norris, Temple University School 
of Medicine and Hospital, Philadelphia, Pennsylvania 

(Sec Anatomy, etc.) 

^PERIPHERAL CIRCUMSCRIBED PULMONARY LESION 

Harold A. Kipp, Mercy Hospital, Pittsburgh, Pennsylvania 

Sunjica) treatment of circumscribed pulmonary lesion. Silent, color, 7 minutes (1955). Procurable 
from author. 

♦RADICAL SURGERY FOR ADVANCED LUNG CANCER 

Adrian Lambert, New York, N. Y. 

A film dcpictitiR the surgical techniques in the radical approach to advanced lung cancer is shown 
to demonstrate the correct surgical handling of the chest wall and mediastinum for advanced ma¬ 
lignant disease. Sound, color, 33 minutes (1954). Procurable from Stiirgis-Grant Productions. Inc., 
322 East 44th Street. New York 17, N. Y. 

•TUBERCULOSIS OF THE LARYNX 

William A. Lell, Graduate School of Medicine, University of Pennsylvania, Pittsburgh, 
Pennsylvania 

The first part of this film shows various types of laryngeal involvement by tuberculous infection, 
ranging from minimal inflammatory changes to actual destruction of some of the larjmgeal struc- 
lures. The second part deals with a series of cases showinp response to streptomycin therapy. 
Silent, color. 25 minutes (1945). Procurable from author, SaS South IRth Street, Philadelphia S. 
Pennsylvania. 

UPPER PARTIAL THORACECTOMY WITH PNEUMOLYSIS (A New Procedure in Surgieol Collopse 
Theropy) 

Felipe Margarit, Barcelona, Spain 

nerSln? resection of 6, 6 and 3 ribs; c.'ctrapleural pneumolysis through the 3rd 

Ms and sutufe' ’''‘"‘““I penosfeat peclwg of the 2nd and 1st ribs; mediastinal pneumoly- 

r suture of the intercostal bundles on the apex lung. Silent, color. 15 minutes (1954). Pro- 

curable from author, Caile Balmos 105, Barcelona. Spain. 

‘PRINCIPLES OF RESPIRATORY MECHANICS 

> Farris Jr., and J. L. Whittenberger, 
Depaitment^of^Physiology, Harvard Medical School, Boston, Massachusetts 

•BCG VACCINATION AGAINST TUBERCULOSIS 

ChSo! ininoir“’°^'" Association, New York, N. Y., and Research Foundation, 

(See Anatomy, etc.) 

SEGMENTAL PULMONARY RESECTION 

New’Vo^rr'"''"’ S- Naval Hospital, St. Albans, 

superior segm^n^nf resection 'ictt'^Gross' mith * 1 ’'”' segmental resection, right and left, and 

fvthal. New'T^^rk'"’'"'"" ”om“u”T’‘&Tospital.”hie“ orSi;^:7”.’‘’s?: 

•TREATMENT OF THORACIC INJURIES 

Rudolph J. Noer, Louisville, Kentucky 

P^u”c.\nrrmonSra^ho°princi^^^^ fXn^''S‘‘ma“nt''-“’'"'’”“i7 

pulmonary ventilation. Sound, color. 31 miimlra ( 19^1 p?'"*®"!',"’'adequate 

Company, Surplcnl Products ] Division. DanW.'^oiSut.^™""'"’’'' American Cyanamid 

•RECORDING OXIMETERS AND THEIR APPLICATIONS 

Chkag;, BHnofs University of Chicago School of Medicine, 

(See Rospirntory System.) ’ 

•LOBECTOMY FOR HYDATID CYSTS OF THE LUNGS 

Towm South Africa 

Africa from author. Highwiek Drive. Keniiworth. Cape Town. South 

•POSTOPERATIVE AERQSEL THERAPY 

U'''fnKo,JjHnors UnJ-Vrot. University of Chicago School of Medicine, 

'Vinthrap-Stearns, lnc.!“{4^o"^tVtd;ar??e1: Y^rr,'’;. m^ures’';i9T5t 
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^ARTIFICIAL RESPIRATION VIA THE TRACHEOTOMY TUBE 

George A. Saxton, Jr., Gareth Gish and Garland Johnson, University of Illinois College 
of Medicine, Chicago, Illinois 

Presentation of various methods of adapting American respiratory equipment to give intermittent 
positive pressure breathing (IPPB) through an uncuffed tracheotomy tube. Silent, color, 23 minutes 
(195G). Procurable from George A. Saxton, Jr., M.D., 840 South Wood Street, Chicago 12, Illinois. 

REPAIR OF HERNIA OF THE LUNG 

L. M. Shefts, San Antonio, Texas 

The diagnosis of pulmonary hernia, including roentgenographic findings, is demonstrated. The 
repairs as shown require dissection and closure of the sac and utilization of periosteal flaps from 
the ribs above and below the defects. Utilization of wire mesh is also demonstrated. Silent, color, 
20 minutes (1962). Procurable from author, 610 Moore Bldg., San Antonio 6, Texas. 


PULMONARY DECORTICATION 

L. M. Shefts, San Antonio, Texas 

The indientions for technique nnd results of pulmonary decortication are demonstrated in cases 
of unexpnndahle lunES in tuberculous patients, as follows: Decortication of a tuberculous empyema 
of six years duration, deeortication of a secondarily infected tuberculous empyema of three years 
duration with contralateral thoracoplasty, and pulmonary decortication followed by contralateral 
decortication nnd removal of oleothorax and lower lobe lobectomy. Specimens are shown removed 
intact as a sac. Silent, color, 35 minutes (1952). Procurable from author, 510 Moore Bld.c:., San 
Antonio 5, Texas. 


*THE RECOGNITION AND MANAGEMENT OF RESPIRATORY ACIDOSIS 

Reginald H. Smart, Hurley L. Motley and Joseph F. Boyle, University of Southern 
California School of Medicine, Los Angeles, California 

(See Anatomy, etc.) 


♦SPONTANEOUS AND ARTIFICIAL COUGHING PROCEDURES WITH A NEW APPARATUS 


SEGMENTAL PULMONARY RESECTION 

John V. Thompson, Methodist Hospital, Indianapolis, Indiana . ^ g , 

♦DECORTICATION OF THE UNEXPANDABLE PNEUMOTHORAX LUNG 

David H. Waterman, Knoxville, Tennessee , 33 minutes (1950). Pro- 

Tllustrates technique of operation plus case management. Silent, color, 
cSle from nXr, 1918 \Vest Clinch Street, Knoxville, Tennessee. 

EXTRAPERIOSTEAL LUCITE BALL PLOMBAGE , u 

Francis M. Woods, Oyerholt t^parado^ical motion^of^tL'lungs and mediastinum are 

The physiological principles which J the use of extraperiosteal plombage 

shown. Their application to thoracoplastj ® one-stage thoracoplasty is shown. The indica- 

...or, 2 , 

niitbnr 136 Francis Street, Boston 16, Massachusetts. 


\ 


f 




HOSPITAL PERSONNEL 

3CCUPATIONAL THERAPY IN TUBERCULOSIS 

ability of U. S. Army films.) 

resuscitation for CARDIAC ARREST 

Claude S. Beck, University Hospitals, Cleveland, Ohio 

(See Cardiovascular System.) 

CARDIAC ARREST: IfS PREVENTION, RECOGNITION AND TREATMENT 

Egbert H. Fell md Lo» ell Peterson, Ch.cngo, Illinois 

(See Cardiovascular System.) 

r;.rsVes^” S. Mnboner. UnlveTSl.r .1 Seboo. ol Medicine, 

Los Angeles, California 

__ _Uirctam I 
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♦CARDIAC ARREST 

Henry Swan and J. Cuthbert Owens, 

(See Cardiovascular System.) 


Denver, Colorado 
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LAITY 

'THE AIR WE BREATHE 

Mine Safety Appliances Company, Pittsburgh, Pennsylvania 

The film is professionally produced, coverinj: the whole field of respirator protection for the worker 
asrainst dusts, pases and other air contaminants. Sound. 26 minutes (1954). Procurable from 
Mine Safety Appliances Company. Pittsburgh 8, Pennsylvania. 

♦ARE YOU POSITIVE? 

National Tuberculosis Association, New York, N. Y, 

An entertaining film in animation and color dealing with prevalent superstitions as well as com¬ 
mon misconceptions about tuberculosis. Sound, color, minutes (1957). Procurable from the 

National Tuberculosis Association, 1790 Broadway, New York, N, Y, 

♦YOU CAN LICK TB 

Veterans Administration, Washington, D. C. 

Tells the story of a typical tuberculous patient in a Veterans Administration Hospital. Stresses 
the importance of rest, readjustment to a less strenuous life, taking interest in the Veterans Ad¬ 
ministration rehabilitation program in order to become fitted for work within one’s physical ca¬ 
pacities. Sound. 20 minutes (1950). Procurable from Visual Aids Division. Veterans Administra¬ 
tion, tVashington 25, D. C. 


MISCELLANEOUS 

TRAUMATIC HERNIA OF THE DIAPHRAGM 

William E. Adams, John Todd Reynolds and Peter V. Moulder, University of Chicaero 
and University of Illinois, Chicago, Illinois 

jy? I'.™ iUelf KpKially with the early diagnosis and elfective surgical management of 

traumatic hernia ot the diaphragm. A tunning narration discusses the pertinent clinical features 
iih ch arc usually attendant in these cases and stresses the life saving importance of early attenthm 
and cfTcctive management. X-ray demonstrations are freely used and are combined with pathotog^e 
material as well as autopsy specimens to emphasize the above point. Finally, the operatiie renaii 
of an unusual hernia which projected through the anterolateral aspect of the left diaphragm and 
out through the left chest wall to lie beneath the skin over that area is demonstrated The surgical 
principals involved in the management of traumatic hernias of the diaphragm are discussed^and 
.'mlrrn'l ? • 'he above ease. Emphasis is placed on the frequency of these 

MEDIASTINAl TUMORS 

Rrian Blades. Washington, D. C. 

itrit; CWcagffr'?,t"is.”“''’- « East Erie 

♦NORMAL FLUOROSCOPY OF THE CHEST 

♦MEDIASTINAL EXPLORATION FOR PARATHYROID ADENOMA 

Clinic, RochesteT, Minnesota 

patient with "hyperpara^th^oidism? Tbe°\*denoma’’wS* kcatrf”dlepth”" n>fdiastinum of a 
Dot ‘0 huimonry arteryl X's ttuf Prttahll 

THE SURGICAL CORRECTION OF PECTUS EXCAVATUM 

■.xr.sr.i.'.s 

♦TUMORS OF THE MEDIASTINUM 

"tiI” film*Thoi"^hc^«’t?on^?"‘t°it Bilbao, Spain 

no It '’''O'orndioscopic exploration, sinectre ttient'was*'^"’'"^ and the value 

•thymectomy for MYASTHENIA GRAVIS 

-Mfrcd Goldman. Beverly Hills, California 

•EXAMINATION OF THE BREAST 
Dudley Jackson, Sr., A. Todd and F Av c. • i 
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*THORACO-ABDOMlNAL NEPHRECTOMY 

Robert M. Janes and Charles J- Robson, Toronto, Canada 

This film demonstrates the removal of kidney tumors throuch the abdominothoracic approach. Ihc 
excellent exposure obtained reduces trauma to the growth, permits early occlusion of the vascular 
ncdiclc. and allows complete removal of the neoplasm with the adjacent tissue and lymph nodes. 
Sound, color, 26 minutes <19B5). Procurable from American Cj-anamid Company. Surgical Products 
Division. Danbury. Connecticut. 


CHONDROSARCOMA—LEFT COSTAL MARGIN 

Frederick E. Kredel and Milton Weinberg, Medical College of South Carolina, Charles- 


FvHsion of tumor with lower chest wall and upper abdominal wall. Diaphragm sutured to top of 
defect G?nnt So narand skin graft for closure. Silent, color, 12 minutes (19B4). Procurable 
nolleep of South Carolina, Charleston 16, S. C. 


•are you positive? 

National Tuberculosis Association, New York, N. Y. 

(See Laity.) 

•TREATMENT OF THORACIC INJURIES 

Rudolph J. Noer, Louisville, Kentucky 

(See Kespiratory System.) 


David S. Buhe, Univarsily of Kansas 

Kansas. 

•EXCISION OF MEDIASTINAL TERATOMA 

Hawley H. Seiler, Tampa, Florida extremely large m ediaslinal teratoma. X-rays 

“T^rerar^"^^^ procurable from author, 442 West 

Lafayette Street, Tampa 6, Florida. 

:vTars““«rc;is^ 


UNITED STATES ARMY MEDICAl MOTION PICTURE FILMS 

,.c,„eaia ,« C.,-anndi«r Ovn.vai, S^con. of O.c A™ ,u 

Rhode Island and Veimont 

Tennessee 

,avth U. S, Amy. Foot Sa. and Toyaa 

Arkansas, Louisiana, Ne - TuiTinit; 

S. Amy, East Hyde Pa* Bo.,..edvasLa, 

“-if 
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Studies on the Natui’e of the Arterial Blood Oxygen 
Unsaturation in Chronic Pulmonary Disease*'*” 

HURLEY L. MOTLEY, M.D., F.G.C.P.f 
Los Angeles, California 

Hypoxemia (anoxemia) occurs when there is interference in the trans¬ 
fer of oxygen from the alveoli to the blood in the capillaries. Hypoxemia 
may be present although alveolar ventilation is normal. Oxygen diffuses 
across the pulmonary membrane to combine with hemoglobin (oxyhemo¬ 
globin) in the capillaries because there is a difference in partial pressure 
of oxygen (pO-) in the two compartments. The oxygen molecules move 
from a region of higher concentration to a region of lower concentration 
(diffusion). The pulmonary membrane includes everything through which 
oxygen must diffuse from the alveolus to combine with the hemoglobin in 
the red blood cell, namely: alveolar membrane; interstitial fluid between 
alveolar and capillary membrane; capillary membrane; plasma and outer 
membrane layer of the red blood cell. 

In recent years there has been a revival of studies of measurements 
of the diffusing capacity of the lung.^'^ The diffusing capacity of the lung 
is defined as the quantitj' of a gas (oxygen or carbon monoxide) trans¬ 
ferred each minute for each millimeter of mercury difference in partial 
pressure of the gas across the alveolar capillai'y membrane (normal for 
oxygen greater than 15 at rest). The diffusing capacity is concerned with 
all factors affecting the diffusion of gases between the alveoli and the pul¬ 
monary capillary blood. A decrease in the pulmonary blood flow as a 
result of a reduced number of patent capillaries or a decrease in the num¬ 
ber of capillaries in contact with functioning alveoli decreases diffusion 
capacity, as well as an increased resistance at the pulmonary membrane 
diffusion. Present tests for diffusion capacity measure the 
late of diffusion and local variation with alveolar ventilation and volume 
(over ventila ed alveoli) make difficult the definition and determination 
of the o\ er-all pulmonary diffusing capacity. 

A number of papers have been published in which the term alveolar 
capillary membrane block has been used almost sjmonymously with de 

^^aturation as being specifically in the alveolar-capillary meLrane. 

^ Research Grant H-1G06 (C3), National 

\4rk CitJ^1Iay^l4unt"2"T957^^ American College of Chest Physicians, New 
g^^^Cardio-Rcspiratory Laboratory, University-of Southern CalHornia School 
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Some have assumed that in all cases with fibrosis where emphysema is 
not a problem and the carbon dioxide is being blown off adequately, that 
the lowering of the arterial blood oxygen saturation is due to an alveolar¬ 
capillary membrane block, and this was even diagnosed from the chest 
roentgenogram.^ The term “alveolar-capillary block” has been described 
as a specific defect in diffusion for oxygen across the pulmonary membrane, 
where an increased difference between the mean alveolar and mean capil¬ 
lary pOo exists, with a resulting lowering in the arterial blood oxygen 
saturation especially with exercise. Breathing a high oxygen mixture 
should overcome the block and restore the saturation to normal. Most of 
the papers reporting measurements on the so-called alveolar-capillary 
membrane block use 100 per cent oxygen at rest, and if the saturation is 
99 to 100 per cent, a diffusion difficulty at the pulmonary membrane is 
stated to exist. Emphysema and carbon dioxide retention are frequent y 
not present in a significant degree in the presence of severe hypopa at 
rest and more often with exercise, in pulmonary fibrosis, sarcoidosis, the 
collagen group of diseases and the pneumoconioses. The purpose of this 
paSs to present data showing that in most cases of pulmonary fibrosi^s 
Lid other pLmonary conditions as listed above, with exception of beryllo- 
aiTae principal cause of the lowering of the “oo^“ 

saturation is not due to an alveolar-capillary membrane block. 

S d“e to pXion of blood through nonventilated 

alveolar level and to the presence of poorly ventilated alveoli. T 

considers in studying the specific cause for „nsaturat.on .s based 

on two simple tests to be described. 

Wilson et aP report the ratio of the average cross-sec«onal ajea ^i- 

volved in diffusion has been 

rSS if r«enel out, to - fro» T5 . 100 JO™. ™^ers in 

(about the size of a tennis com . through the pulmonary capil- 

of exposure the passage of the to cLact the hemo- 

laries affords maximal j j^^ve been described as virtually 

globin. The thin pulmonary area contact for 

hanging in space, thus hemoglobin as the red blood 

gas exchange, especia y oxy provides very little tissue 

cells flow by in single file. The pul Y surface of the 

support of the ™ egsure The intimate contact of oxy- 

vessels exposed to atmosphei P ^^^^golar surface area is necessary 
gen and hemoglobin as oxyhemoglobin, for once beyond 

if all the hemoglobin is to cells (4,000,000 to 5 , 000,000 per 

the capillaries the Pihng up . ^ barrier to full saturation of all the 

cs:" •' •“ *• 

""employed In -ensuring oxygen capacity by the Van Slyke method, 
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where a given volume of blood is placed in a proper sized flask, and the 
flask rotated on the side for 25 minutes (for example, 3 cc. of blood in a 
25 cc. Erlenmeyer flask). The thin film of blood affords maximal oppor¬ 
tunity for all the hemoglobin to be combined as oxyhemoglobin from the 
oxygen in the air in the flask. If too much blood be added to a given sized 
flask (for example, 6 cc. of blood in a 25 cc. flask), the film of blood will be 
too thick for all of the hemoglobin to be combined as oxyhemoglobin on ex¬ 
posure to air, so that some of the hemoglobin is not converted to oxyhemo¬ 
globin by exposure to air in the flask even after 25 minutes (the thickness 
of the film here being a physical factor impairing the completeness of the 
reaction). In order for the hemoglobin to be normally oxygenated in 
the transit through the pulmonary capillary network, the oxygen pres¬ 
sure in the capillary blood (dependent on the alveolar capillary partial 
pressure of oxygen) must be high while the cells are spread out during 
passage through the capillaries (time average usually less than 1.0 second). 
✓^he measurement of the blood gases in a sample of arterial blood from 
a systemic vessel such as the brachial arterj^ reflects changes occurring 
in the lung and in conjunction -with analysis of the expired air permits 
an evaluation of the type of changes which may be present. The satura¬ 
tion of the hemoglobin with oxygen is normally 96 to 98 per cent at sea 
level on air breathing, both at rest and with exercise, and the slight re¬ 
duction results from venous admixture in the passage of the blood through 
the lungs and heart. The normal arterial partial pressure of oxj^'gen (pOo) 
is 95 mm. Hg. as measured by direct tension with the Riley® bubble 
method. The mean alveolar pOa can be calculated from the arterial pOs, 
the arterial pCOj and the R.Q. of the expired air. Wilson et aP report 
the normal average oxygen tension in the capillaries as 4 mm. Hg. less 
than in the pulmonary alveoli, and that 0.01 of the blood flow through the 
lung normally does not perfuse oxygenating capillaries. For all practical 
clinical considerations the arterial pCOo and the alveolar pCOo are the 
same (COo is about 25 times as diffusible as oxygen in solution). If the 
arterial blood is unsaturated while breathing air at sea level, the arte¬ 
rial pOs is decreased, less than 95 mm. Hg. with a pH of 7.40. The de¬ 
crease may be due to a lowered oxygen gas tension in the alveoli in all 
or in part due to inequalities of ventilation. The oxygen tension can be 
no higher in the blood than in the alveoli perfused as far as known in 
man, although the possibility of countercurrents as demonstrated in fish 
gi Is and swim bladder and in the placenta of many animal species mav 
ater be shown to be a factor, especially in conditions with chronicallv ai- 
tered hemodynamics and possible extensive collateral circulation behVeen 
the bronchial and pulmonary vessels. WTien the mean alveolar pO is 

f.om a samp e obtained from the braehial arterv is dne to- (1) a d7f 

••'"■»'as-=.-.pniary membrane (aCialeapniart 
ock), (2) shunt,np of blood through nonventilated areas eHher in 
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apparently seMv^ZetsSn bf‘d ‘-asistance and 

high vascular resistance to areas with w ^ ™ 

extensive lung disease as revealed by the “"“V 
prisingly good arterial blood oxygen satin^rif l>ave sur- 

IS diverted to the better ventilsff/^ a “ the blood flow 

mild exercise grossTbtrZh^^^^^^^ 

increased cardiac output and tbp in revealed with the 

Jatim If tWs w ™t have 100 per cent sata- 

ration ir this test were repeated with exercise. 


°/ ““T high oxygen breathing helps 

hlori f a true diffusion difficulty (alveolar-capillary membrane 

^.‘l + j shunting at the alveolar level produced by very poorly ven¬ 

tilated alveoli or nonventilated alveoli, whereas 100 per cent oxygen breath¬ 
ing tends to obscure multiple small areas of shunting at the alveolar level 
because of the very high partial pressure of the dissolved ojcygen in the 
plasma which perfuses ventilated alveoli in the smaller venules before the 
red blood cells become so piled up as in the larger vessels of a big arterio¬ 
venous fistula. A 32 per cent oxygen breathing mixture increases the 
inspired oxygen tension over 70 mm. Hg., and this is a large enough 
margin to overcome a diffusion difficulty at the alveolar-capillary mem¬ 
brane if that be the significant or primary difficulty in producing the 


unsaturation on air breathing. On the other hand, if the decrease in the 
saturation be due to shunting at the alveolar level, the arterial saturation 
will not be normal predicted for a 32 per cent oxygen breathing gas, as 
the increase in the oxygen partial pressure in the plasma will not obscure 
the shunting at the alveolar level as in the case of 100 per cent oxygen 
breathing. In some cases even 40 per cent oxygen does not elevate the 
saturation to the normal level with exercise when the difficulty is due to 
shunting at the alveolar level. In many cases the arterial blood oxygen 
saturation is decreased only in a slight to moderate degree at rest, but 
with mild exercise there is a marked drop in the satui’ation even though 
emphj''sema is not a factor and the maximal breathing capacity is fairly 
good. Total lung capacity is frequently very markedly decreased in these 
cases, yet the carbon dioxide may be normal. The decrease in total lung 
capacity may be due to pulmonaiy fibrosis, sarcoidosis, asbestosis, col¬ 
lagen type diseases, such as lupus erythematosus and pneumoconiosis. 


A second simple test employed in determining the nature of the arterial 
blood oxygen unsaturation is the use of intermittent positive pressure 
breathing with compressed air only (no bronchodilators)The intermit¬ 
tent positive pressure breathing (IPPB) produces an increased tidal vol¬ 
ume in most cases with some degree of hyperventilation. The increase 
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in mean pressure lor the entire cm”"ivato* II a signifl- 

„g,. When the 

f'^vTnn'a r ll onXyt explain this finding is on a basis ol pro- 
breathing on an, the oni> j f alveoli The pressure 

viding improved aeration inspired pO^ to a sufficient 

Sch as arterio venous fistula. The improved saturation with pressure 
breathing on compressed air indicates the presence of poorly ventilated 
ffiv;oli on ambient air breathing. In some cases an 
in the arterial blood oxygen saturation during mild exeicise. This is com 
nrahlp to that pi'oduced by intermittent positive pressure breathing on 

Spre^r^oX rd 1 Jressnts a more Sfv“lC 

vided by the deeper breathing with exercise and the inci eased tidal volum . 

Studies of the nitrogen washout employing the nitrogen meter and con 
tinuous recording of each breath during lOO"^- per cent ^ ^ 

has revealed, especially in severe pulmonary of 

tion at the parenchyma level. In some cases, more than 15 o 

100 per cent oxygen breathing are required to reduce I 

cen to one per cent, and even then with a forced exhalation, the alveolai 


^ETZxysen tanks actual.y contained 0.3 to 0.5 per cent nitrogen by gas analysis. 



KKiljUE 1; Nitrogen washout with oxygen breathing with the Waters Nitrogen Meter 
in two normals (No. 1500 and No. 1499) and in two patients with severe pulmonary 
emphysema (No. 1501 and No. 800). In Case 1501 the end tidal nitiogen was 2.3 per 
cent and tile alveolar 5.7 per cent after 10 minntes of oxygen breathing. In Case 800 
the end tidal was 2.2 per cent nitrogen with an alveolar of 4.4 per cent nitrogen after 
15 minules of oxygon breathing. This indicates obstruction in the smallest bronchioles 
in the parcnchjuna and markedly interferes with the uniformity of alveolar aeration. 
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nitrogen is elevated, Fig. 1. Such severe obstruction markedly impairs 
the ventilation of many alveoli and results in a lowering of the partial 
pressure of oxygen in the poorly ventilated alveoli, and in turn the satura¬ 
tion of the hemoglobin in the capillaries perfusing these areas. 


The data from the 12 cases presented in Table I illustrate a variety 
3f clinical conditions which shoAV alterations in the arterial blood oxygen 
saturation both at rest and with exercise (one minute step-up test of 30 
steps on an 8-inch stool). Intermittent positive pressure breathing with 
compressed air only and graded levels of oxygen breathing (32 per cent 
oxygen and 40 per cent oxygen) as well as 100 per cent oxygen breathing 
have been compared both at rest and with exercise for the effect on the ar¬ 
terial blood oxygen saturation. A breathing mixture of 32 per cent or 40 per 
cent oxygen does not obscure shunting at the alveolar level whereas 100 per 
cent oxygen may obscure shunting at the alveolar level especially at rest. 
However, with exercise due to alterations in perfusion-ventilation rela¬ 
tionships the hemodynamic situation is different from that at rest so that 
the selective perfusion of blood through the better ventilated areas, which 
may be present at rest, no longer holds, because the increased cardiac out¬ 
put produces perfusion through more poorly ventilated or nonventilated 
areas. A 32 per cent oxygen breathing mixture increases the inspired 
pOo over 70 mm. Hg. and this is adequate to more than ojercome an a- 
veolar-capillary membrane block which might be present ^he bloc^k 

were of greater magnitude than this value (alveolar-arteiial p 2 
ence of 70 mm. Hg.) the patient would be unable to live on aii’breathing. 
The use of a 40 per cent oxygen breathing mixture almost doubles the 
inspired pOa as compared to air breathing. It can be noted ^hat the les 
inir arterial blood oxygen saturation on 100 per cent oxygen in 1 
"a^rrptlarge shunts 

saturation on 100 per cent I- 

“t"tho nature of the arterial f 

rial blood oxygen saturation was fThe ar- 
cate checks on hvo different 

terial blood oxygen saturation Pej- c® ^ ^ oximeter 

oximeter double v . vke 

grams), even 100 per cent this case there was 

normal saturation as shown m ’ j gg yam. Hg. at rest. Ven- 
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was decreased. Studies on this case folIoAving a left lower lobe lobectomy 
revealed the restoration of the normal arterial blood oxygen saturation, 
97.5 per cent at rest, 96.3 per cent with exercise and 100 per cent on oxy¬ 
gen breathing. Removal of the large shunt restored to normal the blood 
gas exchange. 

In the presence of multiple large arteriovenous fistulae {pulmonary 
angiograms showed all lobes involved), the degree of unsaturation was 
verj' marked, even on high oxygen breathing mixture, as shoAvn in Case 2 
(75.5 per cent at rest on 100 per cent oxygen breathing). The exercise 
saturation was still lower both with air breathing and on 100 per cent 
oxygen breathing. Table I. Ventilation was not a factor as alveolar ven¬ 
tilation was increased, and carbon dioxide was blown off at a greater rate 
than normal as shown by the marked lowering in the arterial CO 2 content 
and pCOn (by direct tension measurements). The alveolar-arterial pOo 
difference was markedly increased 65 mm. Hg. Hyperventilation is a 
prominent feature in this type of case (a compensatory mechanism to 
increase as much as possible the arterial pOs) and decreases the effective 
tidal air. High oxygen breathing does not correct the saturation to nor¬ 
mal at rest in large shunts in the lung of which this is a diagnostic feature. 

In the presence of multiple small arterio-venous fistulae in all lobes 
of the lung. Case 3, the resting saturation on air breathing was consider¬ 
ably higher than noted in the large fistulae in Case 2. The diagnosis 
in Case 3 was in some doubt not being fully established until after death. 
Some clinicians doubted the physiological diagnosis of arteriovenous fis¬ 
tula, since (1) pulmonary angiograms were read as negative, (2) a lung 
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blood oxygen saturation on oxygen breathing at rest (97.2 per cent) 
too high for multiple shunts in the lung. Cardiac catheteinzation revealed 
a normal pulmonary artery pressure and no evidence of intracardiac shunt¬ 
ing from right to left. On 40 per cent oxygen breathing the saturation 
Avas only 92 4 per cent, and this can only mean one thing, perfusion of 
blood through nonventilated areas. An alveolar-capillary membrane block 

saturation on 40 per cent oxygen 
breathing would be inconsistent both Avith life on air breathing and Avith the 
87.5 pel cent saturation obtained on air breathing on rest. The ventilation 
measurements were good, emphysema Avas not a factor, and carbon dioS 
™ decreased as shewn by the arterial CO= content a„a pS™ reot 
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of the lung. In Case 4 with a proven large atrial septal defect and pulmo¬ 
nary hypertension by cardiac catheterization, the saturation was only 
86.5 per cent on 40 per cent oxygen breathing and 94.4 per cent on 100 
per cent oxygen breathing at rest. With exercise the saturation was 54.0 
per cent on air breathing and on 100 per cent oxygen breathing only 63.0 
per cent. The small rise in the saturation occurring with 100 per cent 
oxygen breathing in conjunction with these other ai'terial blood satura¬ 
tion findings indicates that wdth exercise this patient is able to increase 
only slightly the pulmonai’y blood flow through the lungs. Most of the 
blood is simply shunting from I'ight to left with the increased cardiac 
output of exercise through the septal defect which acts as a safety valve 
in this case. A marked increase in pulmonary vascular resistance is 


present and this condition is reflected by the marked decrease in the exer¬ 
cise oxygen uptake on air breathing (264 ml. as compared to the lowei 
limits of normal of 500 ml. of oxygen per minute per square meter, body 
surface area). These measurements indicate that this patient is an un¬ 
satisfactory candidate for septal repair because of the inability to increase 
the pulmonary blood flow sufficiently above the resting measurements. 
The septal defect is acting as a safety valve in this case and to close this 
defect would in all probability precipitate right heart failure. 


In bronchiectasis shunting of blood through nonventilated areas has 
een a very consistent finding especially with exercise. In Case 5 (bron- 
hograms revealed extensive bilateral bronchiectasis) the saturation with 
xercise was 91.8 per cent on air breathing and even with a high oxy¬ 
gen breathing mixture (32 per cent oxygen) the saturation was not in- 
reased. Also intermittent positive pressure breathing on air 
m exercise did not result in any further increase, actually slightly 
ower than on ambient air breathing. These figures indicate that the le- 

3 "ataiaLn results from the perfusion of ; 

jlfpd areas as the increased inspired pOo was ovei 70 mm. Hg. 

52 0 per cent oxygen above that on air breathing; yet no increase in sa u- 

on compressed air only, indicating P .. However, 

veoli as the primary cause of e le u .j occur with 

with step-up exercise the increase “ ^ f that the 

the intermittent positive piessme i < game individual 

hemodynamics of rest and relationships The saturation was al- 

with respect to ventilation perfusion t , 3 ^ g 

most normal in this case at ^5* » W Qualities of distribu- 

per cent). The high oxygen h™* ““ \y the intei-mittent 

at rest which were demonstrated in tms case ujr 
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no broncliospasm. Characteristic findings in pulmonary fibrosis of un¬ 
known etiology are illustrated in Cases 6 and 7, Table I. In Case 6 (Fig. 
2) the resting saturation was 93.8 per cent, but it was increased to 96.4 
per cent (normal) with intermittent positive pressure breathing on com¬ 
pressed air only, demonstrating the presence of poorly ventilated alveoli. 
The saturation was normal in Case 7 at rest on air breathing. In both 
cases, 6 and 7, the saturation was normal on 100 per cent oxygen breath¬ 
ing at rest (99 per cent or more). However, in both of these cases with 
step-up exercise on air breathing there was a marked decrease in the 
arterial blood oxygen saturation (84.5 per cent in one and 83.5 in the other). 
The exercise arterial blood oxygen saturation Avas repeated in both cases 
using a breathing mixture of 32 per cent oxygen (the inspired pOa ivas 
increased over 70 mm. Hg.), and in both cases a marked lowering of the 
arterial blood oxygen saturation was still present, 89.6 per cent in the 
first case and 86.8 per cent in the second case. The step-up exercise ivas again 
repeated using 100 per cent oxygen breathing, and in the first case a satu¬ 
ration of 93 per cent was obtained (a marked lowering for 100 per cent 
oxygen, and of the magnitude demonstrated in some cases vath proven 
shunts as arterio-venous fistula) and 96 per cent in the second case (a 
moderate decrease for 100 per cent oxygen). The data obtained with 
the 32 per cent oxygen and 100 per cent oxygen breathing in these two 
cases indicates the difficulty producing the marked lowering of the arte- 
1 ial blood oxygen saturation as one of perfusion of blood through nonven- 
tilated alveoli with the increased cardiac output with exercise, and these 
data cleaily indicate that the presence of an alveolar capillary membrane 
block was not a si^ificant factor in these cases. The carbon dioxide is 
being blown off satisfactorily in both cases as shown by the CO- content 
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and pCOo measurements. The effective tidal air was markedly decreased 
in the first case indicating the presence of alveoli ventilated hut not per¬ 
fused. 


Total lung capacity is frequently markedly decreased in sarcoidosis 
primarily due to a reduction in the vital capacity and commonly the timed 


vital capacity is the same as the total indicating the absence of broncho- 
spasm. The residual air may be reduced in similar proportion to the 
vital capacity. Case 8, Table I (Fig. 3) had typical clinical and x-ray 
findings of sarcoidosis, and this was further verified by a scalene node 
biopsy. In this case there was a marked reduction in total lung capacity 
with a marked reduction in vital capacity without a significant degree of 


pulmonary emphysema. The resting arterial blood oxygen saturation 
was quite low (87.8 per cent), and this value was markedly reduced with 
step-up exercise (71.6-per cent). With intermittent positive pressuie 
breathing on compressed air only there was a significant improvement 
in the saturation at rest indicating the presence of some poorly ventilated 
alveoli which could be improved. On 100 per cent oxygen breathing at 
rest the saturation was normal. In this patient the exercise saturation 
was determined using both 32.0 per cent oxygen and 40.0 per cent oxygen 
breathing mixi;ures, and on 32.0 per cent oxygen the saturation was 78.2 
per cent and with 40.0 per cent oxygen the saturation was 82.5 per cent, 
in both instances demonstrating a very marked decrease due to perfusion 
of blood through nonventilated areas with the increased cardiac ou pu 
of exercise. In this case the inspired oxygen tension^ 
increased far above that necessary to correct a diffusion difficulty of the 
alveolar-capillary membrane block type, if that had been e signi c 
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factor responsible for the reduced saturation. The exercise oxygen up¬ 
take in this case was markedly decreased, although the minute ventilation 
was slightly increased, and this indicates the inability to increase the pul¬ 
monary blood flow corresponding to the degree of exercise given and in¬ 
directly indicates the presence of increased pulmonary vascular resistance. 

Case 9 (Fig. 4) represents a most marked decrease in the total lung 
capacity (24.7 per cent of normal) due principally to the marked decrease 
in vital capacity (15.6 per cent of normal). The residual air meas¬ 
urement in this case was only 65.0 per cent of the normal predicted, a 
moderate to marked decrease; however, with very marked reduction in 
the total vital capacity, the residual per cent of total lung capacity is 
markedly increased. The diagnosis in this case has been established 
with practical certainty as that of lupus erythematosus based on clinical 
findings and L.E. cell preparation. The resting arterial blood oxygen 
saturation in this case was very low (76.1 per cent) and even on 32.0 
per cent oxygen at rest the saturation was still significantly reduced 
(95.8 per cent). However, after breathing 100 per cent oxygen the 
saturation was increased to the normal level. With step-up exercise on 
air breathing there was a significant further reduction in the arterial 
blood oxygen saturation as compai-ed to the resting measurement, and 
the saturation was markedly decreased on 100 per cent oxygen breathing 
with exercise (90,0 per cent). This case strikingly demonstrates the 
importance of comparing both rest and exercise on 100 per cent oxygen 
to conclusively rule out a shunt. The arterial blood oxygen saturation 
data in this case indicate the shunting of blood through nonventilated 
or very poorly ventilated areas as the reason for the unsaturation, and 
not by the presence of an alveolar-capillary membrane block. The exer- 
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cise oxygen uptake was markedly decreased in this case indicating the 
presence of increased pulmonary vascular resistance. The effective tidal 
air was also markedly decreased indicating the ventilation of many areas in 
the lung, which were not perfused. The marked reduction in the average 
tidal volume accounts for part of the decreased effective tidal air because 
of increased dead space ventilation. 

Asbestosis is frequently accompanied by a significant reduction in total 
lung capacity, a restrictive condition with or without the presence of a 
significant degree of pulmonary emphysema or bronchospasm. Case 10 
(Fig. 5) was an asbestosis worker of 37 years exposure with typical x-ray 
findings of asbestosis. There was a moderate decrease in total lung 
capacity accompanied by a moderate increase in the absolute value of 
the residual air and a moderate degree of pulmonary emphysema. The 


resting arterial blood oxygen saturation was decreased from 93.8 per 
cent at rest to 82.0 per cent with step-up exercise, a very marked decrease. 
The saturation was normal (99.6 per cent on 100 per cent oxygen breathing 
at rest). However, the saturation was markedly decreased with step up 
exercise (90.5 per cent) on a high oxygen breathing mixture (32.0 per 
cent oxygen). With intermittent positive pressure breathing on com¬ 
pressed air only during step-up exercise the saturation was increased 
almost as much as with the 32.0 per cent oxygen breathing mixture 
(89.5 per cent as compared to 90.5 per cent). The exercise arterial bloo 
oxygen saturation data in this case indicate the decrease due to perfusion 
of blood through nonventilated or poorly ventilated alveoli, and not due 
to an alveolar-capillary membrane block. Carbon dioxide was own o 
flf^pnuatelv both 3 .t rost Hnd with gxoicisg. 

Case A is that of a diatomite worker with a histor, of 36 years expo¬ 
sure to diatomaceous earth. The x-ray film revealed changes coMirtent 
with the presence of diatomite pneumoconiosis with conglomei ate chang _ 
The uL volume measurements revealed a moderate increase m the 



lUEB 61 Chest 58 gt obstvue- 

;stos plant foi 37 ™ofieratelv decreased, 

and total lung capacity is model aneij 



( ■ 
S 


•* 






VoL xxxm ARTERIAL BLOOD OXYGEN UNSATURATION 595 

absolute value of the residual air and a moderate degree of pulmonary 
emphysema. The arterial blood oxygen saturation was decreased from 
92,5 per cent at rest to 84.8 per cent with step-up exercise, a marked 
decrease. The resting saturation was not significantly increased with 
intermittent positive pressure breathing in this case. The resting satura¬ 
tion on 100 per cent oxj’^gen was markedly decreased, indicating extensive 
perfusion of blood through nonventilated ai*eas even at rest. The exercise 
saturation on 32.0 per cent oxygen was markedly decreased (90.5 per 
cent) indicating extensive perfusion of blood through nonventilated areas. 
The carbon dioxide content and tension were decreased slightly at rest 
due to hyperventilation. The elevated alveolar-arterial pOa difference 
was due partly to the hjTperventilation with the elevated mean alveolar 
pOs. Hyperventilation was quite marked with exercise and the lung 
ventilation efficiency was markedly decreased as shown by the reduced 
per cent of oxygen extracted and the decreased effective tidal air. 

Pulmonary emphysema of a severe degree is characterized by an in¬ 
creased residual air, a decreased timed vital capacity and maximal breath¬ 
ing capacity, a decreased arterial blood oxygen saturation especially with 
exercise, an elevated CO 2 content in most cases, a decreased exex'cise 
oxygen uptake, and a decreased per cent of the effective tidal air.i= Case 
12 in Table I is typical of severe pulmonary emphysema and demonstrates 
the above findings. The ability to use the chest and lungs as a bellows 
is markedly impaired as shown by the ventilation factor at 31.6 per cent. 

severe degree of hypoxia was present at rest, and this was increased 
slightly Avith exercise. Intermittent positive pressure breathing on com¬ 
pressed air only resulted in an increase of 6.8 per cent in the resting 
arterial blood oxygen saturation, a significant figure and demonstrating 
the presence of many poorly ventilated alveoli, a finding so characteristic 
of pulmonary emphysema. In this case the saturation was only 94.2 per 
cent on the 32.0 per cent oxygen breathing mixture indicating not only 
the presence of poorly ventilated alveoli, but also a’significant amount of 
pel fusion of blood through nonventilated alveoli even at rest. The satura- 
tion was also decreased on 100.0 per cent oxygen breathing at rest 97,0 
per cent (normal 99.0 per cent or more). With step-up exercise on the 
32.0 per cent^ oxygen breathing mixture, the saturation was markedlv 
ecreased, 91./ per cent, indicating extensive perfusion of blood through 
nonventilated areas and that an alveolar-capillary membrane block was 

I” carbon dioxide was significantly 

e\ ated in this case both at rest and with exercise. The exercise oxvgen 
WDtako IS markedly decreased, indicating a marked increase rpulmonarv 
ascular lesistance and the inability to increase the cardiac output verv 
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the high oxygen breathing mixture (32.0 per cent oxygen) with the re¬ 
sulting increased inspired pOo (over 70 mm. Hg.) should restore the blood 
saturation to a normal level of 97 per cent or more. Pulmonary emphj’^sema 
and fibrosis cases in general with hypoxia on air breathing do not show 
a normal exercise saturation of 97.0 per cent or more on a high oxygen 
breathing mixture, such as 32.0 per cent, or in many cases even 40.0 
per cent. The data indicate that during step-up exercise with the in¬ 
creased cardiac output from the right side of the heart, some blood by¬ 
passes ventilated alveoli with shunting at the alveolar level, a condition 
in which the use of graded level of high oxygen breathing mixtures (32.0 
per cent or 40.0 per cent oxygen) does not correct. Even 100 per cent 
oxygen breathing does not elevate the saturation to the normal level of 
99 per cent or more in all cases of severe pulmonary insufficiency. In 
pulmonary fibrosis and emphs'sema in general, the lowering of the arterial 
blood oxygen saturation which occurs at rest and with exercise results 
from alteration in the ventilation-perfusion relationship. Some alveoli 
are poorly aerated, yet perfused either normally or with a decreased 
amount of blood, other alveoli are perfused but not aerated (this latter 
condition represents a small shunt at the alveolar level), and some alveoli 
are ventilated but not perfused with blood. Furthermore, 100 per cent 
oxygen breathing due to the very high increase in the partial pressure 
of oxygen in the plasma which perfuses ventilated alveoli will tend to 

obscure shuntine or the venous admixture at the f ‘f 

32 0 ner cent oxygen or 40.0 per cent oxygen breathing will not obscure 

rshunS at tL alveolar level, yet the oxygen " "ne 

If preLnfon air breathing (if the block be a significant factor m 
producing the unsaturation). 

SUMMARY 

1 Our studies indicate that shunting producing arterial blood oxygen 

unsaturation is j^of v^ ,ight to Ift or at 

venous fistula of tne lung, lutia ai^patspct ttuch as: pulmonary 

the alveolar level in chrome emphysema, 

fibrosis, collagen *s=ases ^riafSood oxygen saturation with exercise 

positive pressure unsaturation, 

indicating the natuie of the ait ^ rest in an inadequate 

3, The use of 100 per cent oxygen , ,gg grunting at the alveolar 
test to rule out ,,,e,.eise a decreased saturation 

"e-cToi rnormal resting saturation (100 per cent). 
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4. These studies indicate that in chronic pulmonary disease in general 
(except beryllosis) that the primary cause of the arterial blood oxygen 
unsaturation is due to the presence of poorly ventilated alveoli or to the 
perfusion of blood through nonventilated or poorly ventilated areas and 
that an alveolar-capillary membrane block is not a significant factor 
producing the hypoxia. 

RESUMEN 

1. Nuestros estudios indican que al intercomunicacion que produce defi- 
ciente saturacion de oxigeno en la sangi-e arterial es de variable magnitud 
ya sea que se deba a una fistula arteriovenosa en el pulmon, intercomuni¬ 
cacion intracardiaca de derecha a izquierda, o que se establezca el nivel 
alveolar en enfermedades cronicas tales como: fibrosis pulmonar, enfer- 
medades colagenas, sarcoidosis, neumoconiosis, y enfisema. 

El decrecimiento observado en la saturacion de la sangre arterial despues 
del ejercicio al respirar aire, no se restauro a lo normal usando una mezcla 
elevada de oxigeno (tal como 32.0 por ciento de oxigeno) como uno podria 
esperar si la dificultad mayor fuese el bloqueo de la membrana alveolo- 
capilar. 

2. El uso de ( 1 ) niveles graduales de oxigeno inhalado, especialmente 
de 32 por ciento de oxigeno y 40 por ciento de oxigeno y, (2) el uso de 
la lespiracidn a presidn positiva intermitente con solo aire comprimido 
constituyen pruebas simples que indican la naturaleza de la insaturacion 
sanguinea arterial, 

3. E) uso de oxigeno al 100 por ciento respirado en reposo es un medio 
inadecuado para descubrir la intercomunicacion puesto que esto no solo 
obscurece la intercomunicacion al nivel de los alveoles sino que en algunos 
casos, SI se mide en ejercicio, resulta una saturacion disminuida en pre- 
sencia de una saturacion normal en reposo (100 por ciento). 

4. Estos estudios demuestran que en las enfermedades pulmonares 
cionicas en general (con excepcion de la beriliosis) la causa primaria de 
ia insaturacion arterial es la existencia de alveolas mal ventilados o la 
perfusion de la sangre a traves de no ventilados o mal ventilados y que 
e bloqueo de una membrana alveolocapilar no es un factor de significa- 
ci6n para producir hipoxia, 

RESUME 
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comprime, ne constituent que des tests simples qui ne permettent de eon- 
naitre que la nature de la desaturation arterielle oxygLe 
8. L’emploi de la respiration oxygenee a 100% au repos est un test 
mpi opie a juguler le shunt, parce que non seulement ainsi est masque le 
s uint au niveau de I’alveole mais dans certains cas, il donne une satura¬ 
tion dimmuee si la mesure est faite en cours d’exercice tandis que la satura¬ 
tion est normale au repos. 

4. Ces etudes montrent que dans les affections pulmonaires chroniques 
(berylliose exceptee) la cause primaire de la non-saturation arterielle 
oxygenee est due a la presence d’alveoles faiblement ventilees ou a la per¬ 
fusion de sang a travers des zones non ventilees ou faiblement ventilees 
et que I’obstruction de la membrane alveolo-capillaire n’est pas un facteur 
important d’hypoxemie. 

ZUSAMMENFASSUNG 


1. Unsere Untersuchungen weisen darauf hin, dass eine einen shunt 
bildende arterielle Blutsauerstoff-Untersattigung in ihrem Ausmass wech- 
selt, je nach dem, ob sie die Folge einer arterio-venosen Fistel der Lunge 
ist, einem intracardialen Redhts-Links-shunt, Oder auf der Kobe der Al- 
veolen bei chronischen Lungenkrankheiten, wie Lungenfibrose, Binde- 
gewebserkrankungen, Sarkoid, Pneumokoniose und Emphysem. Der Ab- 
fall in dearteriellen Blutsauerstoff-Sattigung bei Belastung unter Luftat- 
mung wurde nicht wieder bis auf einem normalen Wert gebracht durch ein 
Sauerstoffhaltiges Atemgemisch (wie z.B. 32% Sauerstoff), wie man dies 
erwarten konnte, wenn das Haupthindernis in einem alveolaerem Kapilai*- 
block bestiinde. 

2. Die Benutzung von (1) abgestuften Mengen von Sauerstoifatmung, 
besonders 32% Sauerstoff und 40% Sauerstoff, und (2) die Benutzung 
intermitierender positiver Druckatniung unter komprimierter Luft stellen 
nur einfache Testverfahren dar, die die Natur der arteriellen Blutsauer¬ 
stoff-Untersattigung anzeigen. 

3. Die Benutzung einer Sauerstoifatmung von 100% bei Ruhe ist ein 
nicht adaequater Test zum Ausschluss eines shunt, weil des Verfahren 
nicht nur den shunt in Hohe der Alveolen verbirgt, sondern in manchen 
Fallen bei Messung unter Belastung in Gegenwart einer normalem Ruhe- 

sattigung (100%) zu einer verminderten Sattigung ftihrt. 

4. Diese Untersuchungen weisen darauf hin, dass im allgemeinen bei 
chronischer Lungenerkrankung (ausgenommen Berrylosis) die Haupt- 
ursache der mangelhaften arteriellen Bliitsauerstoffsattigung die Folge des 
Vorliegens schwach beatmeter Alveolen ist oder der Blutstromung durch 
nicht ventilierte oder schwach ventilierte Bezirke und dass ein alveolarer 
Kapilar-Membran-Block kein signifikanter Faktor ist fur das Zustande- 
kommen der Hypoxie. 
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Comparison of 4,4'-Diaminodiphenylsulfone 
and Its Thymolated Derivative in 
Experimental Tuberculosis in Guinea Pigs 

ALFRED G. KARLSON, D.V.M., PH.D. 

Rochester, Minnesota 


Although 4,4'-diaminodiphenylsulfone (DDS) has definite antituber¬ 
culosis effects in guinea pigs infected with the human type of tubercle 
bacilli,^ the toxicity of this drug has precluded its acceptance in the 
treatment of tuberculosis in humans. DDS and a few of its derivatives 
are widelj'^ used in leprosy because no other equally effective agents are 
available for the treatment of this disease; however, the toxicity of these 
drugs also limits their usefulness in this disease." Consequently, a large 
number of derivatives of DDS have been prepared and studied in an 
effort to obtain a relatively nontoxic but active antimycobacterial drug. The 
evidence indicates that most of these derivatives may have no advantage 


3ver DDS itself.®® 

Of current interest is a derivative of DDS that is said to be relatively 
lontoxic. It is 4,4'-bis (6-thymylazo)-diphenylsulfone, which is derived 
;rom DDS by diazotization and coupling with thymol (Fig. 1). This 
irug will be refei*red to as DDS-thymol. 

Therapeutic trials with DDS-thymol in tuberculous patients who 
failed to respond to other treatment indicated that the drug had bene¬ 
ficial effects and was nontoxic.®-' It is reported to be nontoxic for guinea 
pigs,® which is in contrast to the well known hematotoxic effect in guinea 
pigs of DDS and some of its derivatives.® 

DDS-thymol had no therapeutic activity in experimental tuberculosis 
in mice.® In tuberculous guinea pigs, however, the daily administration 
of 400 mg. of DDS-thymol increased the survival time and^ promoted 
healing of the ulcer at the site of inoculation. Also, fewer acid-fast ba¬ 
cilli were present in smears of various organs in comparison to the find¬ 
ings in untreated animals.’® ^ j +i, ^ 

The following report describes a study in which it was tound that 
administration of DDS-thymol to tuberculous guinea pigs residted in re¬ 
gression and healing of lesions as determined by gross and histopatho¬ 
logic examination. This compound appeared to be less effective than 
DDS but it was less toxic. 

M ethods 

Each of 36 mature male guinea pigs, weighing approximately 600 gm. 
apiece received an intraperitoneal injection of 0.1 mg. (moist weight)^ 
of virulent human-type tubercle bacilli (H37Rv). On the 16th day after 
infection, six animals were killed to obtain evidence that a progressive 
bnd been established: these six animals were the pretreatment 
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controls. On the same day, the remaining 30 animals were divided into 
three groups of 10 animals each as follows: (1) conti’ols; (2) those 
treated with DDS,* 0.5 per cent in the diet; (3) those treated with DDS- 
thjTnol,* 1.0 per cent in the diet. All animals xvere fed Purina rabbit 
chow*’*' to which was added 0.1 per cent of abscorbic acid. 

The drugs (in powdered form) were mixed daily with the diet. The 
amount of DDS-thymol was selected somewhat arbitrarily. A prelim¬ 
inary trial shoAved that normal guinea pigs continued to gain weight when 
fed a diet containing 1.0 per cent of DDS-thjfmol. The amount of DBS 
was selected on the basis of unpublished observations showing that a 
diet containing 0.5 per cent of DBS, although hematotoxic, had a great 
therapeutic effect on tuberculosis in guinea pigs. 

Six of the control animals had died by the 131st day of infection, and 
three of the four remaining controls were losing weight. Therefore, the 
experiment was discontinued on the 132nd day of infection (116 days of 
treatment). All surviving animals were killed. The lesions seen at ne¬ 
cropsy Avere recorded schematically as shown in Figure 2. Suitable por¬ 
tions of tissue Avere preserved for histopathologic examination. 


Results 

Mortality. —As already indicated, six of the control animals had died 
by the 131st day of infection (Fig. 2). Of those given BBS-thymol, tAvo 
died after only 3 and 20 days of treatment, respectivety, and Avere con¬ 
sidered as failiu’es. Tavo other animals in this group died after 53 and 
81 days of treatment, respectively. No deaths occurred in the group 
treated Avith BBS. 

Gross and^ Histopathologic Observations. —The animals killed on the 
16th day of infection (pretreatment controls) had visible lesions in the 
iver and spleen (Fig. 2); small tuberculous foci Avere seen microscopi- 
ca y in the lungs. It is presumed that the disease in the remaining ani¬ 
mals, Avhen the treatment period started, Avas comparable to that in the 
pietreatment controls. The lesions in the control animals Avere typical 
0 le Avidespread destructh^e tuberculous pi’ocess usually seen in ex- 
penmentallj’' infected guinea pigs. 

In the gioup ti'eated Avith BBS-thymol, the tAA'O animals considered as 
lailures had lesions similar to those of the controls, as did also the two 
animals which died after 53 and 81 days of treatment. Of the six animals 
'•"fv f treatment for the entire 116-day period, one had a few 
® in the hver. This animal, as Avell as tAVo others, had small 

caseous foci in the lungs. Aside from this, sec- 
animals given BBS-thjmiol con- 
fnpi TT ^ microscopic evidence of actively pi'ogressing tuberculous 

mtiV f Pi'csent in the tracheobronchial, he- 

paiic a nd iliac Ijunph nodes of each animal. 

“Stained from Dr. E. F. Roberts. Wyeth Laborato- 
MisToSrr^^”^ by the R.alston Purina Company. St. Louis, 
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Of the animals treated with DDS, two had multiple miliary lesions 
in the lungs visible at necropsy and two others had small caseous pul¬ 
monary lesions demonstrable microscopically, Peculiaidy, active lesions 
were not seen in sections of liver or spleen of the four animals with pul¬ 
monary lesions. Sections of lungs, liver and spleen of the other animals 
in this group were free of active tuberculous disease. However, caseous 
foci were present in the tracheobronchial, hepatic and iliac lymph nodes 
of all the animals treated with DDS. 

The index of infection, based on the extent and character of the lesions 
as determined histopathologically,^^ was as follows: pretreatment con¬ 
trols, 55; controls, 90; those receiving DDS-thymol, 1.0 per cent in the 
diet, 30.0; those receiving DDS, 0.5 per cent in the diet, 15.0. The index 
for the animals treated with DDS-thymol includes the two which died 
after 53 and 81 days of treatment. If these are excluded, an index of 20 
was determined for the six animals treated during the entire 116-daj' 


period. 

Toxicity.— Although this study was made primarily to determine the 
therapeutic effect of DDS-thymol, certain limited observations suggest 
that this drug was well tolerated. The animals gained weight duiing t e 
period of treatment. Sections of kidneys, lungs, liver and spleen showed 
no morbid changes that could be attributed to the diug. 

The hematotoxic effects of DDS were manifested by the enlargement 
and the deep-purple color of the spleens of all animals in group^ 
Microscopically, the splenic sinusoids were greatly distended. Numeious 
pigment-laden macrophages lined the sinusoids and also were situated 
within the splenic cords. This pronounced change in the structuie o 
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These results show that the administration of DDS-thj^mol to ^^ercu- 
inese lebuitb __^ i-mt. p-ive no indication 
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of the mode of action of the drug. There is a question as to whether DDS- 
thymol acts directly or owes its effect to the liberation of DDS. Accord¬ 
ing to Rist and associates,® 90 per cent of the DDS-thymol given orally 
to mice is eliminated in the feces, which accounts for its inacti\nty 
against tuberculosis in this species. These workers considered that the 
reported low toxicity of DDS-thjTnol is due to the fact that it is stable 
and releases only small amounts of DDS in vivo. Furthermore, Rist’s 
group ascribed the reported beneficial effects of DDS-thjanol in tuber¬ 
culosis and leprosy to liberation of small amounts of DDS over a prolonged 
period of therapy. In guinea pigs, on the other hand, Cotereau and asso¬ 
ciates’®- reported that DDS-thymol is absorbed and is present in the 
blood in concentrations as much as 20 times those of the DDS which is 
liberated. These workers thought that DDS-thymol acts directly and 
does not owe its effect to the release of DDS. 
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In the present study, three animals died after 20, 53 and 81 days of 
treatment, respectively, with no evidence of any therapeutic effect from 
DDS-thymoL This may have been the result of poor absoi'ption, which, 
however, was sufficient for a cumulative effect in animals treated for 
116 days. A second possibility is that DDS-thymol does not act directly 
but owes its effect to liberation of DDS in amounts that are not toxic but 
are sufficiently great to account for the therapeutic benefit. 


SUMMARY AND CONCLUSIONS 

Each of 38 guinea pigs was infected intraperitoneally with virulent 
tubercle bacilli. After 16 days, six were killed and found to have tuber¬ 
culous lesions. On the same day, the remaining animals were divided 
into three groups of 10 animals each, namely controls, those treated 
with 4,4'-diaminodiphenylsulfone (DDS), and those treated with DDS- 
thymol. Treatment continued for 116 days, at which time all survivois 
were killed. Six controls had died by this time. All controls, including 
four survivors, had extensive tuberculosis. 

Of those animals treated with DDS-thymol, two died prematurely; 
two others died after 53 and 81 days of treatment, respectively, and 
had extensive lesions. Of the surviving six animals, one had a few le- 
sidual foci in the liver and lungs and two others had microscopica y 
evident lesions in the lungs only. All had caseous lesions in lymph nodes. 
None of these animals showed any toxic effect from the drug. 

None of the animals given DDS died; four had evidence 
tuberculous lesions. All had caseous foci in the lymph nodes and en¬ 
larged cyanotic spleens with dilated sinusoids and many pigment-laden 

macrophages. . . , 

The administration of DDS-thymol to tuberculous guinea pigs resulted 
in regression of the disease, but the beneficial effect was less than that of 
® • ffani-a nf "IS determined by splenic changes, 

DDS. Thehematotoxiceffectsof DDS as detm^ determined 

wpvp not seen in animals given DDS thj .. , _ 

whether DDS-thymol has a direct action or if it is active becaus 

liberated in vivo. 

RESUMEN Y CONCLUSIONES 

Se infeeta™, co„ -=<>0 

dieron en tras grupos de 10 cada DDS-timol. 

trato con T,se sacriaearon 

El tratamiento se prolongo poi 116 dias a cujo 

todos los sobrevivientes. Tndns los controles in- 

Durante este tiempo murieron se.s “'fmf 
eluyendo los sobrevivientes pyematuraPrente; 

S—LSr "entes seis ani.ales, uno tenia 
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un foco residual en el higado y otros dos tenian lesiones microscopicas 
evidentes solo en los pulmones. Todos tenian lesiones caseosas en los 
ganglios. Ninguno de estos animales mostro efecto toxico por la droga. 

Ninguno de los animales a los que se did DDS murid; cuatro tenian 
evidencias de tuberculosis pulmonar. Todos tenian focos caseosos en los 
ganglios linfaticos y bazos crecidos y ciandticos con sinusoides ensanchados 
y muchos macrdfagos cargados de pigmento. 

La administracidn de DDS-timol a los cuyes tuberculoses produjo regre- 
sidn de la enfermedad pero el efecto benefico fue menor que en los tratados 
por DDS segun se determind por los cambios esplenicos que no se vieron 
en los que recibieron DDS-timol. 

No se determind si el DDS-timol tiene una accidn directa o si es active 
por la liberacidn de DDS en vivo. 

RESUME 

36 cobayes furent inocules chacun par voie intraperitoneale avec des 
bacilles tuberculeux virulents. Apres 16 jours, six furent tues et on con- 
stata qu’ils etaient porteurs de lesions tuberculeuses. Le meme jour, les 
animaux restant furent divises en trois lots de dix animaux, les temoins, 
ceux traites par le 4,4'-diaminodiphenyisulfone (DDS) et ceux traites par 
le DDS-thymol. Le traitement fut poursuivi pendant 116 jours, au bout 
desquels tous les survivants furent sacrifies. Six temoins etaient morts 
pendant ce temps. Tous les temoins, y compris les quatre survivants, eta¬ 
ient atteints de tuberculose extensive. 

Parmi ceux des animaux traites par le DDS-thymol, deux moururent 
prematurement; deux autres moururent apres 53 et 81 jours de traite¬ 
ment avec des lesions extensives. Sur les six animaux sui'vivants, I’un 
presentait quelques foyers residuels au foie et aux poumons, et deux autres 
des lesions visibles microscopiquement uniquement dans les poumons. Tous 
presentaient des lesions caseeuses dans les ganglions. Aucun de ces ani¬ 
maux ne montra le moindre syndrome toxique imputable a la medication. 

Aucun des animaux que avaient regu du DDS ne mourut; quatre avaient 
des lesions tuberculeuses pulmonaires evidentes. Tous avaient des foyers 
caseeux dans les ganglions, et des rates cyanosees et volumineuses, avec 
des sinus dilates et charges de macrophages pigmentes. 

L administration de DDS-thymol aux cobayes tuberculeux a permis la 
regression de I’affection, mais I’effet favorable fut moindre que celui du 
W U' ? hemato-to.xiques du DDS, comme ils ont ete reveles par 

m le DD9 H r constates chez les animaux traites 

,no 1 PP>S-«iymol. II n a pas ete possible de savoir si le DDS-thvmol a 
line action directe ou s’il est actif grace au DDS libere in vivo. 

ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 

Em jedes von 36 Meersch^Yeinchen wurde intraperitoneal infiziert mit 
virulcntcn TuberMbnziUen. N.-,ch 16 ,vurL 6 S Met und M 

T.cre ■„ 3 Gruppen von je 10 Tieren einceteilt, nnmlich die KontrX 
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solche, die mit 4,4'-Diammodiphenylsulfon (DDS) behandelt warden, und 
schliesslich die mit DDS-Thymol behandelt wurden. Die Behandlung wurde 
116 Tage lang fortgesetzt und zu diesem Zeitpunkt alle iiberlebenden Tiere 
getotet. 6 Kontrolltiere waren wahrend dieser Zeit umgekommen. Alle 
Kontrolltiere einschl. der 4 tJberlebenden batten eine ausgedehnte Tuber- 
kulose. 

Von den mit DDS-Thymol behandelten Tieren starben 2 vorzeitig; 2 
andere starben nach 53 und 81 Tagen der Behandlung und batten aus¬ 
gedehnte Veranderungen. Von den iiberlebenden 6 Tieren batten einige 
wenige Restherde in der Leber und Lunge, und 2 andere batten nui mikio- 
skopisch sichtbare Lungenherde. Alle wiesen Kaseherde in den Lymph- 
knoten auf. Keines dieser Tiere legte irgendwelche toxischen Wirkungen 
des Medikamentes an den Tag. 

Keines der Tiere, die DDS bekommen batten, starb. 4 batten Anzeichen 
von pulmonalen tuberkulosen Herden. Alle batten Kaseherde iw ^sn 
Ljunphknoten und eine vergi-osserte cyanotische Milz mit erweiterten Sinus 
und zablreichen pigmentbaltigen Makrophagen. 

Die Verabreicbung von DDS-Thymol an tuberkulose Merrschweinchen 
batte eine Riickbildung der Erkrankung zur Folge, jedocb war die Heil- 
liritung germger als diejenige yon DDS. Die haematotoxischen Wirtagen 
von DDS me sie rich aus den Milzveranderungen ergaten, war m**'>a 
den mit DDS-Thymol behandelten Tieren an sehen. Es wurde nicht eimit- 
S Ob ratThymol eine direkte Wirkung hat, Oder ob es aktiv .st dureh 

in vivo frei gewordenes DDS. 
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A New Effective Method of 
Nebulizing Broncho dilator Aerosols: 
Clinical and Physiological Effects 


GUSTAV J. BECK, M.D.,* F.C.C.P. 

New York, New Yoi-k 

The use of bronchodilators by iiebulization in the treatment of broncho¬ 
pulmonary disease is recognized to be the most effective and simplest 
method for control of bi-onchospasm. 

The problem of propulsion of aerosols has been treated in vai'ious man¬ 
ner by investigators.’ " High pressures needed to achieve the breaking 
up of solutions into fine particles has been attained in the past by the use 
of such various devices and propellants as hand bulbs, foot pumps, electric 
pumps, oxygen and the liquid phase of fluorinated hydrocarbons. The 
difficulties in coordination between the patient's inhalation and the com¬ 
pression of a hand bulb results at times in failui*e to achieve a broncho- 
dilator effect of the aerosols administered. The use of the liquid phase of 
fluorinated hydrocarbon as utilized in a metered valve nebulizer’ has the 
disadvantages of difficulty in controlling particle sizes and the irritating 
effects of the marked cooling of the aerosol produced at the site where the 
medication is broken up into a stream of fine particles, from where it is 
carried in its cold state in the pharynx, lai*ynx, and trachea. 

The main objective of this study was to establish the usefulness of 
the gaseous phase of dichlorodifluoromethane** as a means of propelling 
bronchodilator aerosols. The low degree of toxicity of this gas in mice, 
rats, guinea pigs, dogs and monkeys'"'-* in concentrations up to 20 per 
cent in the inspired air with exposure time of seven to eight hours 
daily for 12 weeks, as well as its nearly ideal physical characteristics, 
suggests its potential value for this purpose. The good control of aerosol 
particle size which can be achieved as well as the markedly reduced 
cooling effect at the site of aerosolization, when the gas phase of dichloro- 
fluoromethane is used, further stimulated interest in the employment of 
this form of propellant. A clinical appraisal of these theoretical advan¬ 
tages appeared indicated. Determination of the effects of dichlorodifluoro- 
methane on the bronchopulmonary tree, in patients with bronchospasm 


'From the Dcp.nrtmcnt of Medicine, Columbia Universitv, Collcpe of Physicians anr 
Surpeons and tlic Prcsbyteri.nn Hospital of New York. 

This study was supported by .n praiit from Thomas J. Mahon. Inc., Enplewood Cliffs 
Jcr5cv« ^ 

"The pas pliase of dichlorodifluoromcthane is 99.98 per cent pure, and contains nc 
u i'iY"’ containinp this pas were supplied as HalonJl (formerlv 

U.-ilothanel by Thomas J. Mahon, Inc., Enplowood Cliffs, New Jersey. 
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were thought to be useful. A further object of this study was to utilize 
a nebulizing unit which would combine the advantages gathei'ed from 
theoretical considerations of the most eifective particle size, with practic¬ 
ability of use for the patient and to determine its effectiveness as com¬ 
pared to other types of nebulizers. A clinical evaluation of a gas phase 
nebulizer was performed using 0.5 per cent isoproterenol hydrochloride* 
or 2.25 per cent racemic ephinephrine** as bronchodilators. A series 
of twenty patients was studied with respect to the inhalation of a mixture 
of 0.4 per cent isoproterenol sulfate and 2,0 per cent phenylephrine.f These 
studies were also accompanied by determination of vital capacities, changes 
in blood pressure and heart rates. 


Introduction and Methods 

Since the introduction of aerosols for the treatment of bronchospasm 
everal definite pi'inciples have been established. Two of the principles 
oncerned the deposition of particles in the tracheobronchial treer^-'^ 

1. The smaller the particle size of aerosol above 0.8 micron, the 
closer to the alveoli and to the alveolar ducts its deposition in the 
lungs; the larger its size the higher its rate of deposition in the upper 

respiratory tree. 

2, The smaller the particle size, the lower the per cent of retention 
in the lung, a condition which prevails when the diameter of the 
particle is between 0.2 and 0.6 micions. 

It has been recommended^® that 50 per cent or more of the particles 
,oL"ed hL a range of diameter between 1 and 5 microns We expen- 

““ iru-c: r. 

plfductagtp^sitnofa^ 

an absolute pressure of 70 lbs. per ’”td * \he dSpment of a 

lent and well tolerated source “ 5*“^" sfeed cartridges 

simple , of Lhlorodifluorometbane, respectively, in 

its liquid-gas 

the pressure exerted by dichloioamu bridge, 70 lbs. per square 

the amount of liquid or gas j g fong as any amount of 

inch is available for propulsion of the aeiosol, as long 

Englewood Cliffs, N. J. _ rVnponefrin) was supplied by Vaponefnn Co., 

=:=«'2 25 per cent racemic epmeplmne (Yaponeinn; 

Upper Darby, Pennsylvania. 
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dichlorodifluoromethane is present \^dthin the cartridge. Through a lateral 
displacement valve the pressure available from the cartridge is trans¬ 
mitted to a nebulizer, which by venturi action picks up the broncho- 
dilator from a small well and throws it against a baffle, thereby breaking 
it up into a desirable size of particle. Activation of the valve was simply 
effected by slight sideways pressure of the nebulizer. An air vent in the 
back of the venturi-baffle device of the nebulizer served, in the manner 
of a carburetor, to increase the impact of the bronchodilator stream 
against the baffle, thereb}' still further decreasing particle size, and also 
increasing the total aerosol flow into the patient’s mouth by admixture 
of air to the propellent gas. A further modification of this type nebulizer 
was developed in which a replaceable cartridge and nebulizing unit are 
contained within one small plastic unit, in which the release of dichloro¬ 
difluoromethane is effected by slight displacement of the cartridge, rather 
than the nebulizer, using slight pressure of the thumb.* In addition, this 
unit has the advantage of replaceable capillaries, easy access to the interior 
of both the cartridge chamber and the aerosol well for cleaning pur¬ 
poses (Fig. IB). 

The patient is instructed to activate this unit by slight pressure of the 
thumb against the cartridge through the hole in the cartridge housing. 


*Nebu-Halent® “Touch-Action” Nebulizer, as supplied bv Thomas J. Mahon. Inc. 
Englewood Cliffs, N.J. 



E'.oKif ;.-l; 
Halonr. gas 


figure 1A 


figure IB 


UalonS gas phase propelled nebulizer. E.xperimcntal 
phase propelled nebulizer. Clinic.a! apparatus. 
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simultaneously with the initiation of his own inspiration, placing the 
spout of the nebulizer about one inch in front of the mouth. 

Dichlorodifluoromethane concentrations inhaled during the process of 
aerosolization were measured in the following manner: A plastic catheter 
was introduced through the nose into the subject’s pharynx, about 1 cm. 
above the epiglottis. The gas sample was collected in a mercury sampling 
bottle slowly throughout each of five consecutive inspirations, while the 
subject was inhaling the gas mixture from the nebulizer. The sampling 
bottle then was emptied through the catheter to wash out the dead space 
with inspired air. The procedure was then repeated. The gas sample 
thus collected was analyzed for oxygen and carbon dioxide, using the 
Scholander Method of Analysis.* The concentration of dichlorodifluoro¬ 
methane in the inspired air calculated from the reduction in the oxygen 
concentration in the sample from that of ambient air, was 3.7 per cent. 
Up to 8.1 per cent of dichlorodifluoromethane were obtained during the 
early part of the inspiration when the gas samples were collected under 

vacuum. 

The studies determining the particle size produced by the umt were 
conducted using a cascade impactor** 0.5 per cent isoproterenol hydro¬ 
chloride solution to which radioactive and phosphorus-32 was added m 
the proportions of 250 microcuries P 32 to 10 cc. of bronchodilator. 

Vital capacity studies were performed graphically in 
using a 9 liter spirometer and by means of inflation of a ^f^esson Scott 
Ve^Hlletev in othe.-s. The vital capacity heart rate cod P«^ur 
measurements were carried out immediately before, ^ 

after the inhalation of the aerosol. The patients ^ 

randomt in all experiments to determine which medication they sho 

‘Tsoin-oterenol hydrochloride and 2,25 per cent teS 

selected as bronchodilators in this study " A 

of effectiveness of these when 

quantitative compaiison of the eff rtVmse nronelled nebulizer was 

hihaled by the dichlorodifluoromethane gas phase^^^^^^^^ 

attempted. Additional information p®” emnhvsema and bronchial 

logical effects of these two drugs P“ . blood pressure, heart 

asthma, with particular refeieiiM desirable. A mixture of 0.4 

rates, and the side 2 _er cent phenylephrine hydrochloride, 

’Zi"n ~ 

Suieons, New York, N.Y. Memorial Institute, Columbus, Ohm, by 

study was performed at the Batteue 

R. I. Mitchell. recommended by D. Mainland, 

Ss of tn unbiased' method of chance, e.g., the throw o a com 
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possible advantages of tKe addition of a vasoconstrictor to a bronchodilator 
aerosol.^ 

Results 


Ten patients with bronchial asthma and pulmonary emphysema were 
given five inhalations of dichlorodifluoromethane from the nebulizing 
unit described, without the addition of a bronchodilator. The chest was 
examined and vital capacities performed before and 10 minutes after the 
inhalation of the propellant. The patients were also asked if they noted 
any side effects. The results summarized in Table I, revealed that 
dichlorodifluoromethane produced no significant changes in vital capacity. 
Only one complained about the odor of gas, stating that it resembled that 
of ether and that he never liked ether. The degree of wheezing remained 
the same in all, except in two where it seemed that a slight diminution 
had taken place, and that there was slightly diminished dyspnea. 

One hundred patients with bronchial asthma or pulmonary emphysema 
were supplied with dichlorodifluoromethane propelled units and either 
2.25 per cent racemic epinephrine or 0.5 per cent isoproterenol hydro¬ 
chloride for use at home over periods of one to six months. The follow¬ 
ing information was requested from the users: 


1. Number of daily single inhalations. 

2. Number of total inhalations which could be obtained from one 
single Halon® cartridge. 

3. Comparison of effectiveness and ease of administration of the 
dichlorodifluoromethane propelled with other types used before. 

The average number of daily single inhalations using dichlorodifluoro¬ 
methane cartridges was 24. The average number of days of use of one 
cartridge was nine. No respiratory tract or gastrointestinal tract irrita¬ 
tion was observed. The etheral odor of dichlorodifluoromethane was 
found objectionable by three patients. Headache was reported in two 
patients, dizziness by the same two patients and one additional patient. 
Ihe latter also described faintness and tremors following the use of 
bronchodilator aerosols in general. For this reason he was tested in 
ie clinic using five inhalations of dichloi-odifluoromethane without the 
bronchodilators; he had none of these side reactions under these circum- 
s ances. Similarly, six others who reported tremulousness and palpitation 
0 owing five inhalations of bronchodilator aei'osols reported none of 
lese symptoms if dichlorodifluoromethane was inhaled without a broncho- 
miator or if the number of inhalations with bronchodilators was reduced 

rLlrr, They ell had, also, a good bronchodilator 

lesponse from this diminished dose. 

Thirty-two patients, described better bronchodilating effects from the 

tlmt time »"5t used up to 

lion of the coordination between their own inspiration and activa- 

f the dichlorodifluoromethane propelled nebulizer probably accounted 
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for this observation. Two refused to continue using the equipment, both 
because of headache, faintness and dizziness following its use. 

Determination of the particle size and distribution of the number of 
particles in various ranges are summarized to Table II.* The mass median 
diameter of the particles produced by the dichlorodifluoromethane gas 
phase propelled nebulizer with the air vent open was 1.9 microns. The 
weight fractions of particles having a diameter of 1 to 5 mici’ons was 
70 per cent, that fraction containing large particles of a diameter of 
5 microns being only 14 per cent. 

Determinations of the amounts of 0.05 per cent isoproterenol hydro¬ 
chloride solution aerosolized revealed that 0.012 mg. were inhaled per 
breath. 

Vital capacity determinations performed before and 10 minutes after 
five single inhalations of isoproterenol hydrochloride and 2.25 per cent 
racemic epinephrine in patients with pulmonary emphysema and bron¬ 
chial asthma, are summarized in Table III and IV. The mean per cent 
increase over the control value were 86 per cent in bronchial asthma and 
34 per cent in pulmonary emphysema for 2.25 per cent racemic epineph¬ 
rine, and 30 per cent in bronchial asthma and 29 per cent in pulmonary 
emphysema for 0.05 per cent isoproterenol hydrochloride.^ The difference 
as calculated by determining t-values were statistically insignificant for 
the two bronchodilators in bronchial asthma or pulmonary emphysema. 

The blood pressures of patients using isoproterenol hydrochloride and 
racemic epinephrine by this method of aerosol administration were studied 
In normoLisive and hypertensive patients with bronchial asthma befo^ 
and 15 minutes after administration and over a period of thiee months. 
Sie resZ are summarized in Table V. The mean systohe and diastolic 
blood pressure differences, before and 15 minutes after administration of 
a these two bronchodilator drugs, normotensive and 

tepoZlt patients were not significant In f “'f," 

three inhalations of the 0.4 per cent "/tte Out Patient 

phenylephrine was given a single “to fatted g«up included 

Department the clinical results were f'>'>• Jtas P^tiem gio 

those with pulmonary J An iicrease in vital capacity 

were getting worse on routme therapy. ^ group of ten 

occurred in all instances (Tabl ^ compound was administered, 
patients, in which five “hatetmns rf this compouM 

- t the Battelle Memorial Institute, Columbus, Ohio, by 

«This study was performed at the Battelle 

R. I. Mitchell. 
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cent) using 2.25 per cent racemic epinephrine. The incidence of tachy¬ 
cardia was not related to the presence of either hj^ertension or heart 
disease. In no instance did the heart rate exceed 130 beats per minute. 

Palpitation occurred in one' of these patients using isoproterenol 
hydrochloride. 

Discussion 

The frequent use of dichlorodifluoromethane as a refrigerant and the 
reported low degree of toxicity in animals by inhalation in concentrations 
up to 20 per cent warranted its use as a propellant for bronchodilator 
aerosols. It would appear from this study that the compound in con¬ 
centrations of about 4 per cent in the inspired air behaves as an inert 
gas as far as its inhalations by patients ivith bronchial asthma and 
pulmonary emphysema are concerned. 

A device was designed utilizing the gaseous phase of dichlorodifluoro¬ 
methane as a propellant and incorporating the advantages of nebulizers 
known to exist, including dispersion into desirable particle size, efficienc}' 
of pick-up of aerosol by the capillary of the ventui'i, simplicity in activat¬ 
ing the nebulizer and exchangeability of capillaries. 

The observations of the effectiveness of aei-osols administered by this 
method as measured clinically and by means of vital capacity measurement 
may be ascribed to greater ease of coordination between activation of the I 

device and the patient’s initiation of inspii'ation. High volume flow rates 
occurring during the first part of inspiration in patients with broncho- 
spasm carry the aerosol particles of optimal particle size to the small 
bronchi. 

The absence of short or long term effects on the blood pressure of ■ * 

normotensive and hypertensive patients of inhaled isoproterenol hydro¬ 
chloride with and without phenylephrine and 2.25 per cent racemic epi- 
nephrine is of clinical importance. One maj' conclude from the findings in 
Ihis series that the use of these sympathomimetic amines in hypertensives 
has little or no deleterious effect on the level of either the systolic or the 
diastolic blood pressure, if the range of the particle size is sufiiciently con¬ 
trolled to permit deposition of a majority of particles on the bronchial ; 

mucosa. It is noteworthy that the bronchodilator compound containing ! 

l)t)lh isoproterenol sulfate and phenylephrine did not appear to produce 
the tachycardia observed at times after the employment of the prepara¬ 
tions noted above. Additional studies of this bronchodilator aerosol are 
in progress. 

SUMMARY 

The gas phase of dichlorodifluoromethane is a well tolei-ated and expe¬ 
dient propellant for use in the nebulization of bronchodilator aerosols. 

Inhalation in concentrations of approximately 4 per cent in patients with 

tronchospasm produces no change in vital capacity. Side reactions from 
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2.26 pe/Lnt racemk'enWnepL-iM ?®"P™tei'enoI hydrochloride and 
by Jeans ol a gaTphLrofr^^ “ "f aerosol 

S“tth ptayie^hrine ™*s “S 

Sa Jeln the ‘“'’J’aardia. Neither drug caused 

iige in the blood pressure of normotensive or hypertensive r>atient<? 
when nebulized with this type device. 
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RESUMEN 

El diclorodifluorometano en fase gaseosa, es un propulsor bien tolerado 
y rapido para uso en nebulizacion de aerosoles broncodilatadores. Su inha- 
lacion en concentraciones de aproximadamente un 4 por cineto en pacientes 
con broncoespasmo, no produce ningun cambio en la capacidad vital. 

^ Efectos secundarios a la inhalacion de estas bajas concentraciones de 
diclorofluorometano son minimas y ocuiTen rai'emente. 

Estudios del efecto de 0.5 por ciento de hidrocloruro de isoproterenol y 
2,25 por ciento de epinefrina racemica inhalados en forma de aerosol por 
medio de iina fase gaseosa de diclorodifluorometano como propulsor nebu- 
lizador, reveld alivio clinico de disnea y subsecuente aumento de la capaci- 
ded vital. El numero de efectos secundarios a estos broncodilatadores fue 
bajo y confinado solamente a temblor y taquicardia. Reduccion de la can- 
tidad de droga inhalada redujo la incidencia de efectos secundarios. El uso 
de una solucion bronco-dilatadora en la cual 0,4 por ciento de sulfato de 
isoproterenol fue combinado con 2,0 por ciento de fenilefrina no fue seguido 
en estas series de temblor ni de taquicardia. 

Ninguna de las dos drogas causo cambio en la presion sanguinea en pa¬ 
cientes normo o hipertensos caundo fueron nebulizades por este procedi- 
miente. 

RESUME 

La phase gazeuse de dichlorodifluoromethane est bien toleree et commode 
pour utilization come propellant pour les aerosols bronchodilateurs. L’in- 
halation de cette gaz, en concentration d’environs quatre pour cent pare 
des malades avec du spasm des bronches ne produit pas de change en capa- 
cite vitale. Les effets secondaires de cette gaz aux concentrations basses 
sont minimals et recontres rarement. 

Les etudes des effets de I’inhalation de 0.5 pour cent de I’hydrochloride 
de isoproterenol et de 2.25 pour cent d’epinephrine racemic pare moyen 
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d’aerosolization avec un appareil aerosolisateur active par la phase gazeuse 
de dichloro-difluoromethane ont demonstrees ramelioration de la dyspnee 
et des augmentations attendantes de la capacite vitale. Les efFets secon- 
daires de ces bronchodilateurs sont minimales et consistent des tremeui's et 
de tachycardie. La reduction des quantites des bronchodilateurs inhales 
cause Telimination de ces efFets seeondaires. L’utilisation d’une solution 
de 0.4 pour cent de sulfate d’isoprotei-enol en combination avec 2 pour cent 
de phenylephrine ne produisaient aucune reaction secondaire. Aucune de 
ces bronchodilateurs produisaient des changes dans la pression ai-terielle 
ds sujets normals ou hypertensive, lorsqu’ils etaient aerosolises avec cet 
appareil d’aerosolisation. 


ZUSAMMENFASSUNG 


Dichlordifluoromethan in seiner Gas Form is ein gut tolerierter und 
leicht erhaltbarer Propellant fur die Verstaubung der bronchodilatierenden 
Aerosols. Die Einatmung von 4% Dichlodifluoromethan in Patienten mit 
A.sthma haben keinen Einfluss auf die Vital Kapazitat. Nebenwirkungen 
mit Anwendung dieser niedrigen Mischungen waren minimal im wurden 
nur selten beobachtet. 


Venn 0.57c Isoproterenol oder 2.257 razamisches Epinephrin als Aero¬ 
sol inhaliert wurden mit einem Gas-Phase Dischlorodifiuoromethan betrie- 
benem Versotaubungs Apparet wurden ausgezeichnete Erleichterung der 
Kurzalmigkeit und Erhbhung der Vital Kapazitat beobachtet. Neben¬ 
wirkungen wurden selten befunden und bestanden aus Zittern und Herz 
Beschleunigung. Wenn etwas weniger von diesen Medikamenten inhaliert 
wurden verschwunden diese Nebenwirkungen. Eine Mischung von 0 4% 
Isoproterenol sulfat und 2.0% Phenylephrin, wenn inhaliert, was niemals 
von diesen Nebenwirkungen begleitet. Keines diese drei verschiedenen 
iledikamenten erhoht den Blutdruck normaler oder hypertensiver Patient¬ 
en, wenn inhaliert mit diesem Apparat. 
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Tables I-VI will appear in i-eprints. 








General Anesthesia in Bronchoesopbagolog'y, 

A Review of Its Use in 4,000 Endoscopic Pi’ocedures 
Over a Ten Year Pei'iod 

C. B. SCIIOEMPERLEN, M.D., E.C.C.P. 

WinnijicK, Mnnitobii, Canndn 


It is Avell recognized tliat local anesthesia is used by most endoscopists 
on this continent and in England. It is the method of choice recommended 
in all text books dealing with bronchoesophagology and diseases of the 
chest Jackson and Jackson,' in 1934 slated, “General anesthesia is 
never used in our Clinic for endoscopic procedures.” In recent years, how¬ 
ever, with continuing improvements in methods and drugs used in general 
anesthesia, this method has gained some increase in favor, particularly 
in esophagoscopy and is even recommended for beginners in esophagol- 
ogy, by Jackson,- in 1950. Holinger*'' also suggests its use in certain 
instances. 

Although local anesthesia has pi-oved to bo extremely valuable in en¬ 
doscopy it has limitations and dangers. Some of these have been referred 
to by Thomas and Fenton," Weisel and Telia,'" and Lierle." 

While serving overseas in a 600 bed hospital, the author did bronchos¬ 
copies and esophagoscopies under local anesthesia, as previously taught 
and practiced. However, our anesthetist, the late Dr. A. St. C. Tlumball,’= 
was responsible for my initial interest in general anesthesia for endo¬ 
scopic procedures. We used pentothal anesthesia (sodium thiopentone) 
many times, but as many others have found,'" we also observed that pen¬ 
tothal alone or in conjunction with local anesthesia was not satisfacto^J^ 
We encountered many cases of laryngospasm and the patients had to be 
in a dangerously deep stage of anesthesia before they were sufficiently 
relaxed, particularly for bronchoscopies. We found that ether even with¬ 
out preliminary local gave excellent relaxation, but as these patients were 
all active, young, and usually healthy men, ether anesthesia was too time 
consuming in a busy military hospital. We eventually abandoned the idea, 
but happily fate brought us together again in Winnipeg, following hos¬ 
tilities, when we were both appointed to the staff of Deer Lodge Veterans’ 
Hospital at the beginning of January, 1946. We eventually developed a 
method mutually satisfactory to both of us. The paper published by Cas- 
sels and Holinger,' in 1946 on “Points of Mutual Interest in Bronchologv 
and Anesthesiolop^’’ brings back many fond memories and adequately de¬ 
scribes our associations of that time. Our experience at Deer Lodge was 
confined to adults but at the same time the author was appointed to the 
staff of the Winnipeg General Hospital, and a little later to the Children’s 
Hospita l of Winnipeg, so that ample opportunity was provided to use 

Children’s Hospital of Winnipeg and ManVtoba cfe ’ Hospital, 
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general anesthesia for endoscopic procedures at all three hospitals, and 
I am very grateful to the anesthetists in all of these hospitals, who have 
been most cooperative and helpful, with useful suggestions and criticisms. 
More articles appeared in the literature,^^--^ describing the use of pento- 
thal and curare, or allied relaxants. These were studied with interest and 
many of them appear in the bibliography. 

Clinical Material 

This review covers a period of approximately 10 years, from January 
1946 to the end of September 1956 with personal records of 5,578 bron- 
choesophagological procedures, and of these 4,212 were carried out under 
general anesthesia. The remainder were done under local or without an¬ 
esthesia, but are not considered in this review. 

The choice of anesthetic depends on many factors, particularly the avail¬ 
ability of an anesthetist and one that is willing and anxious to give an¬ 
esthesia for endoscopy. It is also advantageous to have adequate recovery 
room space, and personnel to watch these patients until they have reacted 
sufficiently from the anesthetic. This has necessitated some changes in 
our plans and methods from time to time, since as is well known there is 

becoming a greater shortage of hospital space and J^fo Te'weiXg 
times to observe the patients in a recovery room close to the opeiatmg 
room. When this condition arises we often use local anesthesia alone oi 

genwlfLesthesia to iltastrate that the method is as safe as local aaes- 

‘"The nTjsity of having an anesthetist who is interested and anxious 
to give anesthesia for endoscopy must be emphasized. 


--- ' ~ table I 

total ''' 

_ S 


Number of 
Procedures 


Female 


Bron¬ 

choscopy 


Esopha- 

goscopy 


1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 
TOTAL 


4 
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Table I illustrates the incidence accordinK to year, sex and type of pro¬ 
cedure. The ratio of three men to one woman i.s only partially explained 
by the fact that in a veterans’ hospital most of the pntienl.s are men. 
Those done in the Veterans’ Hospital constituted only about one-third of 
the total procedures. About one-quarter were c.sojdiafro.scojiic.s, the re¬ 
mainder bronchoscopies. In some cases both proccdure.s were done, al¬ 
though these are not shown in the Table. In these cases the csophagoscopy 
is done first. Also, some patients have been done repeatedly. One girl 
who was 18 months old at the first bronchoscopy was done 25 times for 
the purpose of tracheal dilatation. One man had been bronchoscoped 31 
times under local, pentothal and curare. 

Table II divides the cases into three age groups. This was done to show 
that a fair number of children were given general ane.sthetic.s. All of 
these children under 10 (450), were given ether alone, or in combination, 
except one child of eight who was bronchoscoped under pentothal and 
flaxedil. The Table also illustrates that there were Ji consideraljle number 
of elderly people (386) over 70 years. The eldest receiving pentothal 
was 89 years. The largest group was from 10 to 69 years of age (3.370), 
and it was in this series that pentothal and curare g.nincd prominence and 
proved to be most useful. 

Preoperativc Medkafion 

Almost all patients were admitted to hospital the evening before oper¬ 
ation, except emergency cases, particularly foreign bodies, which were 
done immediately. Adults were usually given barbiturate sedation the 
night before. Breakfast was withheld in the morning and all adults were 
given a hypodermic one hour preoperatively. At the Winnipeg General 
Hospital, morphine gr. y$, gr. or gr. % was given according to the 
usual methods of asswsment. This is usually given along with atropine 
gr. 1/150. However if the individual is asthmatic or has many secretions 
that we wish to aspirate we do not give atropine. We also omit morphine 


TABLE II 

AGE DISTRIBUTION FOR THE TOTAL SERIES (4,232) 


Under 

Year 10 Years 10-CO Years 


70 Yenr.s 
and Over 




i 

I 


I 
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in asthmatics. At Deer Lodge Veteran’s Hospital a combination of pan¬ 
topon, gr. 1/3 and scopolomine gr. 1/150 is used one hour preoperatively. 
This dosage may be adjusted up or down as necessary. Infants are given 
no preoperative hypodermic. Children under 10 are sometimes given 
atropine preoperatively and occasionally a small dose of one of the bar¬ 
biturates. Adrenalin by hypodermic, intravenous or rectal aminophyllin or 
hydrocortisone may be given to asthmatics preoperatively when indicated. 

For a short period a barbiturate was given to adults two hours preop¬ 
eratively but this was soon discontinued as it was felt that not only was 
it not necessary, but occasionally it made the patient too drowsy and it 
was felt that we had to keep some of these patients too long in the re¬ 
covery room following pentothal in addition to the previously given oral 
barbiturate. Intravenous pentothal is an excellent antidote to any adverse 
reaction one may encounter from the topical agent. 

Postoperatively we leave routine orders for nothing orally for two hours. 
However, usually by the time the patient has reacted from the general 
anesthetic it is safe for him to take water if he so desires. 


PrQlwiiudT]} Topical Ancsthcsici 

Almost all of our patients receiving pentothal first have topical anes^ 

tsrxtesVSe" ro“r 

local, and m 2 cc.’s of the local by needle transtra- 

:Sly I pe" ieel that this is not necessary when one is ns.n. a 


TABLE III 
anesthetic AGENTS EMPLOYED 


Local Pentothal 

and 

■n Ppntothal Curare 


Local 

Pentothal 

and 

Curare* 


Ether** 



*This includes Curare and ^on^binaHon. 

includes Ether alone ana m coiu 


See Table IV. 
See Table V. 
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general anesthetic. However we have had no ill cfTccts fi-oin it, and I 
therefore do not object. 

Ti/pe of Local A'ticsthcsia .—To the end of January 1962, 2 ])cr cent pon- 
tocaine (tetracaine) was used in the spray, and J/|> ])er cent pontocainc 
on the local applicators and for the intratracheal inslil!alion.s. Cyclaine 
(hexyclaine) 6 per cent then became available and .since February G, 1962 
we have used it almost exclusively. It appears to act more rapidly, i.s 
more effective. According to Orkin and Rovenstinc,"' it i.s .safer than 
pontocaine. 

Avcstltciic Agents and jMctliods 


Table III shows the trend by year of the different method.s u.sed. Pen- 
tothal was used only when the patient was old, debilitated, or extremely 
ill, where he objected to having a local spray or was known to have a sen¬ 
sitivity to local but where it was deemed advi.sable to have him a.sleep. 

The second column in Table III shows that 118 cases were given local 
and pentothal only. Of these, sixteen were in 1946, when we were first 
starting to use curare and the number of ca.ses again increased in 196J, 
1955 and 1956. The reason for this is that we have found in some of our 
older patients, where we formerly used pentothal alone, we arc now using 
local and just enough pentothal to have the patient asleep, and getting 
along well. Curare is not necessary in many of these elderly patients if 
preliminary local is used. 

The third column in Table III shows our early attempts to use jiento- 
thal and curare without preliminary topical. This method was given a 
fair trial (206 times in 1947), but as stated previously larger quantities 
of pentothal and curare were required to achieve adequate relaxation, and 
consequentlj’’ the I'eaction period following anesthesia was prolonged, and 
this method was theiefox*e abandoned for the local, pentothal, curare com¬ 
bination. 


Local Fcntothal and Curarc-like Drags.—Table IV is a more detailed 
breakdown of the various types of muscle relaxants used in combination 
with local and pentothal. Curare is marketed by E. R. Squibb and Com¬ 
pany under the name of Intocostrin, which is a purified extract of crude 
curare (purified chondodendrom tomentosum extract), and is packaged 
20 units to the cc. We used this originally, and then later used d-Tubo- 
curarine chloride, 3 mgm. to the cc. which is equivalent to 20 units of 
intocosti'in. This is a pure substance and assayed by w'eight In Feb 
ruary 1952 we started to use flaxedil, tri (B-diethylamhioethoxyl) 1 2 3 

This is synthetic curare marketed by Poulenc’Lim- 
ited 20 mgm. per cc. When succinylcholine chloride was marketed we 
fest used It in 1952 under the trade name of anectine chloride. Burroughs 

w Succinylcholine is also mar¬ 

keted by Abbott under the trade name of Quelicin, and by Baxter under 
the name of rubilexm. When the anectine drip is referred to a solution 

r„d X ™ “.’s of 5 par ZoTe 
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Preferably -we first apply the local as previously described. The 2y_. 
per cent pentothal is then started intravenously and when the patient 
becomes unconscious the relaxant is injected separately into the tubing 
or the vein. We prefer curare or flaxedil; 1 or 2 cc.’s is given. We then 
wait two or three minutes and if further relaxation is required the re¬ 
laxant is given in no greater quantity than 1 cc. at a time. If more pen¬ 
tothal is required, it too is given slowly. It is important that the pentothal 
and relaxant be kept in different syringes. Once the jaw is properly re¬ 
laxed and the bronchoscope or esophagoscope is inteoduced we rarely re- 
quii'e any more relaxant, just enough pentothal is used to keep the patient 
asleep or anesthetized only sufficiently for the endoscopist to continue his 
operation. Oxygen may be given continuously through the sidearm of the 
bronchoscope, and the concentration may be increased by closing the end 
of the bronchoscope with the thumb. We try to inform the anesthetist 
when we expect to be finished so that he will have the patient almost awake 
by the time the instrument is withdrawn. 

Anectine 20 mgm. to the cc. in a syringe, and by the drip method was 
given a trial but we found that the margin of safety between proper re¬ 
laxation and complete apnoea was too small. The actual dose by drip 
method was difficult to assess or control. On occasions we would have 
to withdraw the bronchoscope and either have to intubate or use oxygen 
by mask and bag to control respirations. In other words, although it is 
safe where the patient is previously intubated so that controlled respira¬ 
tion can be carried out, this is not practical where one requh-es to use 
the airway for the bronchoscope. Its use in esophagology was discontinued 
because it is rarely necessary to intubate a patient during esophagoscopy 
under pentothal or ether anesthesia. A large Roberts type esophagoscope 
is used and it is much easier to introduce if the patient does not have an 
endotracheal tube. Only occasionally, where pressure on the larynx may 
interfere with respiration, is intubation done and this is usually only nec¬ 
essary when one is working at the distal end of the esophagus. 


TABLE IV 

muscle relaxant used in combination with local 
and pentothal in 3,087 CASES 


TYPE OP 


Year 


Curare 


Flaxedil 


Anectine 


Anectine 
Drip 
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Presently then wo are usinp: cyclninc 5 per cent topically, pontothnl and 
flaxedil intravenously. It must be emjdiasized that those renfronts are 
potent and must bo used with jrreat care. Wo have very occasionally en¬ 
countered larynpospasm or broncho.sp.nsm po.stoperatively, but those arc 
usually overcome with an oxy^ren mask or by lyinp the patient on his side 
or allowing him to sit up. If one waits for proper depth of nncslhcsia 
and I'elaxation before attempting to instrument the iiaticnt, larynpospasm 
will rarely if ever occur ])rc- or postojieratively. It has rarely been nec¬ 
essary to use curare antagonists.^' prostipmine or tensilon chloride (edro¬ 
phonium chloride) marketed by Hoffmann-La Roche, Inc. Asthma is a 
contraindication to the use of pentothal and curare and curare .should be 
used sparingly, if at all in eldci'ly and debilitated patients. It might also 
be reiterated that one must be on the lookout for myasthenia gravis where 
curare is of course contraindicated. Ag.ain we arbitrarily use 10 years 
of age as a minimum for the u.se of combined local ))entolhal and curare. 
Pentothal is not inflammable or explo.sivo. It is an excellent antidote for 
any reactions one may get from the topical and in fact must reduce the 
incidence of such reactions. 

To summarize then, curare or one of the curare like drugs was used in 
combination with local and pentothal in 3,087 procedures, and used in 
combination with pentothal but without local in 385 procedures. In this 
series there was one death, in June 1049. This was a 25 year old man who 
had been in the hospital almost continuously for three years with severe 
asthma. When first seen the morning of his death he had been in status 
asthmaticus and severe respiratory acidosis for two weeks. It appeared 
he had irreversible pulmonary damage and bronchoscopy was not done. 
Early that evening however at the insistence of his attending physician 
he was to have been bronchoscoped under ether which might have relieved 
his persistent bronchospasm. Unfortunately the anesthetist was not pre- 
paied to give ether and instead gave him 1.7 cc. of curare and 0.17 gm. of 
pentothal. Cardiac and respiratory arrest followed immediately and he 
could not be revived. i\Iicropsy revealed over distended lungs and most of 
the small bronchioles were occluded with bi'onchiolar ca.sts. Siibsequentlv 
ether has been insisted upon in these cases and no operative death has 
occurred. Certainly if pentothal and curare or even local are to be used 
m a patient with history of asthma or who is having an asthmatic attack 
one must be extremely cautious. ' 


Ether still has an important place in bronchoesophagology It is th 
only safe anesthetie tor general anesthesia in infants. It is the anestheti 
of choice m children under 10 years of age. The youngest in this serie 
was five weeks old. It is also a safe anesthetic in elderly people In ™ 
m.dd e age group we use ether almost exclusively for asthmatics. Lea 
LLa " vf'fy m these patients because adequate relaxation can be pro 
duced wrth ether alone. Although it takes a little more time aS paW 
to anesthetize an adult asthmatic with ether, one does not run the risk o 
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TABLE V 

TOTAL CASES IN WHICH ETHER WAS USED ALONE 

OR WITH PENTOTHAL INDUCTION 

Ether Only 

465 

Ether and Rectal Pentothal 

116 

Ether and I.V. Pentothal 

22 

Ether, Local, and I.V. Pentothal 

3 

Ether and Local 

9 

Ether and Nitrous Oxide 

1 

TOTAL 

616 


reaction to local. Table V illusti’ates the various ether combinations em¬ 
ployed. 

Ether and Pentothal—Rectal pentothal was used as an induction agent 
in children 116 times. It is useful where the child is apprehensive or if 
the procedure is being repeated on many occasions. It may be given on 
the ward but prefei’ably in the anesthetic room, and is followed with ether. 
We had a girl, 18 months old, with tracheal stenosis following intubation 
for acute laryngotracheobronchitis associated with measles. She was 
bronchoscoped a total of 25 times over a period of several years. She 
was always induced with rectal pentothal and then given ether y • 
She never had fear about the procedure. Likewise a boy, two years old, 
with severe stricture of the esophagus due to chemical burns was esop^ - 
agoscoped and dilated directly through the esophagoscope 60 times m 


a period of seven years, i. i 

Ether and Intravenous P™(oHmi.-Rare]y is induction done by Pe"tottal 

intravenously in children. This method is 

object strenuously to the smell of ether or prefer a needle to a mask. 
These people are sometimes given a small amount of Pentothal intra 
LS'Tnl then continued with ether. 

as the induction agent for only 22 procedures. In th ee these loca^ 
was also used. Ether and local alone were used m only nine cases. 

:n^i'^fa"t" LmlCing easier removal of secre- 

tions and bronchiolar casts. and criconharyngeus also 

« 1 __— J 


n n'lic 




SUMMARY 

This report includes 4,212 bronchoesophagological procedures under 

general “j^JTrerin S.62^ instances, and ether in 616. 

Intravenous pentothal was g i i nf j'ti nnrare-like drug) 

Local anesthesia adtlts™The rtont drug was omitted in 

was the preferred method m adults. 
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some elderly and debilitated persons. Preoperntively morphine or pan¬ 
topon was given, usually combined with atropine or scojiolaminc. Ponto- 
caine was used as the topical agent until February 1052 after which time 
5 per cent cyclaine was substituted. Flaxedil was also .sub.stitutcd for 
curare at this time. 

Pentothal gives a pleasant induction, prevents and counteracts reaction.s 
from local agents, rarely produces postoperative nau.sea or vomiting, and 
if properly gauged the patient is u.sually reacting before leaving the op¬ 
erating room. It may bo repeated many times without api)rohension by 
the patient. It is not inflammable. 

Pentothal and the relaxant must be given .separately, induction must 
not be hurried and the patient mu.st be at the proper depth of anesthesia 
and relaxation before attempting to introduce the endoscopic instrument. 

Pentothal and curare are dangerous in asthmatics. The only death in 
this series occurred in an asthmatic pei'son who had received these drugs. 

Ether is the safest anesthetic for infants and was used routinely for 
children under ten. It is preferable in adults with severe emphysema, or 
asthma or tenaceous secretions. It may be used with pentothal as an in¬ 
duction agent either rectally or intravenously. 


RESUMEN 


Esta informacion correspondc a 4,212 maniobras broncoesofagoldgicas 
llevadas a cabo en diez anos. En .3,624 se uso el pentotal intravenoso como 
anestesico general, y en 616 se uso del eter. Las drogas relajantes se 
omitieron en algunos ancianos y debilitados. 

Preoperatoriamente se dieron morfina y pantopon, generalmente asocia- 
dos a la atropina y la escopolamina. Se uso la pantocaina como tdpico 
hasta Febrero de 1952, y a partir de entonces se substituyo por la ciclaina 
al 5 por ciento. Se uso tambien desde entonces el Flaxedil en lugar del 
curare. 


El pentotal proporciona una induccion agradable, evita y contrarresta 
las reacciones a los agentes locales, rara vez produce nausea postoperatoria 
0 vomitos y si se dosifica bien, el enfermo ya reacciona antes de abandonar 
la sala de operaciones. 

Puede usarse muchas veces sin que el paciente manifieste aprensidn. 
No es inflamable. 


El pentotal y el relajante deben darse por separado, la induccion no 
debe ser apresurada y el enfermo debe ser llevado a la profundidad de 
anestesia apropiada ast como a la relajacion, ntes de introducir el in- 
strumento endoscopico. 


es pengi'oso en asmaticos. La unica muerte en 
esta sene, ocurnd an un asmatico que habia recibido otras drogas. 

El eter es el anestesico mas seguro para los infantes y se uso como de 
rutaa an los nienoras da diaz anos. Es da prafarirse an los adnite eon 
enfiseraa o asraa o con sacrecionas muy espasas. Puede usarse con el 
pentotal como agente de induccion ya sea rectal o intravenosamente. 
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RESUME 

L’auteur rapporte 4.212 examens broncho-oesophagologiques pratiques 
sous anesthesie generale pendant une periode de dix ans. Le pentothal 
intraveineux fut utilise dans 3.624 cas, et I’ether dans 616 cas. On negligea 
la medication calmante chez certaines personnes agees ou debilitees. Avant 
I’operation, on administra de la morphine ou du pantopon, generalement 
associe a de I’atropine ou a de la scopolamine. La pontocaine fut utilisee 
comme agent local jusqu’au mois de fevrier 1952, date apres laquelle la 
cyclaine a 5% lui fut substitute. Le flaxedil fut aussi substitue au curare 
a ce moment. 

Le pentothal provoque un etat agreable, empeche et combat les reactions 
des produits utilises localement, produit rarement des nausees post-opera- 
toires, ou des vomissements, et s’il est convenablement administre au ma- 
lade, a generalement cesse son action avant que le malade ait quitte la salle 
d’operation. II pent etre repete plusieurs fois sans danger. II n’est pas 
inflammable. 

Le pentothal et les produits calmants doivent etre donnes separement, 
I’administration des produits doit se faire lentement, et le malade doit 
etre suffisamment anesthesie et relaxe avant qu’on tente d’introduire I’ln- 
strument endoscopique. 

Le pentothal et le curare sont dangereux chez les asthmatiques. Le seul 
deces dans ce groupe survint chez un asthmatique qui avait regu d autres 

medications. ^ , 

L’ether est I’anesthesique le plus sur chez les bebes, et il a ete utilise 
d’une faqon habituelle chez les enfants de moms de dix ans. II ^oit etie 
prefere chez les adultes atteints d’emphyseme severe d asthme ou en- 
combres de secretions. II pent etre associe au pentothal, utilise comme 
premedication par voie rectale ou intraveineuse. 

ZUSAMMENFASSUNG 

Pentothal liefert eine angenehme 
bekampft Reaktionen ortlic^er Wirksto^ 

Schwinder oder Erbrechen, und ei yerlasst. Es kann 

tient bereits zu reagieren, ehe ei de P Kranken Es ist nicht 

viele Male wiederholt werden ohne Abneigung des KianKen. 
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einen entsprechendoii Grad von Sclimerzuneniplindlichkcit iind Enlspiinn- 
ung erreiclit hnbon, ehe dor Vcraucl) dor EinftUining dcs eniloskopisclien 
Inslrumenles imlernonimon wird. 

Pentothal und Curare sind gofiilu-Iicii boi Aslhniatikern. Dor einzigc 
Todesfall in dieser Scrio ereipnetc sicb bei cinom Aslhmatiker, dcr anderc 
Medikamcnte crhallen hatle. 

Atber ist das sichcrste Millcl Anaestclikum boi Kindcrn und wurdc 
routinemassig bei Kindcrn unter 10 .laliron benulzt. Es ist vorzuziehen 
bei Erwaciiscnen mit sclnvcreni Empliysem odor Asthma odor ziihcr Sckrct- 
bildung. Es kann zusammcn auf ]\'nlolhal zur Narkosc-Einloitung ge- 
bi'aucht werden entwoder rectal oder inlravcnbs. 
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Blood Dyscrasias 

Associated with Antituberculosis and Combined 
Antituberculosis-Tranquilizing Chemotherapy 

THOMAS WOROBEC, M.D., E.C.C.P. 

Downey, Illinois 

Introduction 

The dynamics of chemotherapeutic drugs involve complex mechanisms in 
drug-parasite-host relationships. An increasing number of publications 
report severe blood dyscrasias induced by chlorpromazine and chloramphen¬ 
icol, but few published reports incriminate antituberculosis drugs. Modern 
treatment of neuropsychiatric-tuberculous patients, including antitubercu¬ 
losis chemotherapy, surgical intervention, psychotherapy and tranquilizing 
drugs, has resulted in a gratifying picture on neuropsychiatric-tuberculosis 
wards. Arrest, inactivation, or removal of tuberculous lesions has been 
reflected in a dramatically improved neuropsychiatric condition in many 
patients Prolonged antituberculous chemotherapy and the increasing use 
of tranquilizing drugs in treating neuropsychiatric and emotionally un¬ 
stable tuberculous patients may cause serious problems. 

The purpose of this publication is to report two cases (one a case o 
leukemoid reaction, hepatitis and dermatitis ^vhile on ^treptomycm and 
isoniazid and the other a case of fatal agranulocytosis with conSuent 

nTeuiopMummia, on para-amino salicylic acid, isoniazid and cHorproma. 
pleuiopneuraom^ 0 p transient leuco- 

“1: htlSaUnT^e count and changes in di—l count, hazed 

on clinical observation in coopei-ation With Di. . • 

Cose 1; 0. C. B. This 31 ^ '’clober 

reaction, chronic, 


acute non-venereai, m to the chest. X-ray nims hhuwcu ... 

Sirs: »a t 

of 103.4° F., nausea and malaise F SVsist^^ and he 

inflammation,,was normal, spikmg to 104.4 1- acute 

daily, were 1 ,^ ^-oxic On February 7, 1955, right upper abdominal 

became increasingly j nausea, emesis and pam jiff Lsues of the orbit 

episode, he - „i,d sivelllne « , he ‘SXu.pathy, and 


-iiaisa. 
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Hospital Cotirse: Antituberculosis chemotherapy consisting of SM, 1 gram tivice 
weekly, and INH, 300 mg. daily, was continued until December 1955, when he refused 
SM injections and the regimen was changed to PAS, 12 grams daily, and INH, 300 mg. 
daily. Serology, blood chemistry and urinalysis were normal. The white blood cell 
count was 5,200, with 65 per cent neutrophils, 33 per cent lymphocytes, 2 per cent mono¬ 
cytes. The hemoglobin was 14.5 grams, color index 1.0, sedimentation rate 1 mm. per 
hour. Liver function tests on October 4, 1955 showed cephalin flocculation 2-1- in 
48 hours, thymol turbidity 3.00 units. BSP test on January 4, 1956 showed 1.0 per cent 
retention in 45 minutes. The pulmonary condition was evaluated at the medical staff 
conference and on February 20, 1956 the diagnosis of tuberculosis, pulmonary, chronic, 
minimal, active, was changed to minimal, active, improved. 

On December 6, 1955 he was placed on chlorpromazine, 50 mg. twice daily. On May 7, 
1956 he eloped from the recreation room and subsequent to his return became an eating 
problem. In two weeks he lost six pounds of body weight and, therefore, supplemental 
tube feeding was started. On May 15, 1956 cephalin flocculation was 2+ in 48 hours, 
thymol turbidity 1.5 units. Hemogram on May 16, 1956 showed 6,800 white blood cells 
with 61 per cent neutrophils, 39 per cent lymphocytes, hemoglobin 14 grams 91 per 
cent, color index 0.96, sedimentation rate 4 mm. per hour. 

On May 28, 1956 at 2:30 P.M. after 200 cc. of supplemental nourishment had been 
given, he had emesis. Tube feeding was stopped, and no side effect was noted the 
remainder of the day. His temperature was 98° F. orally, pulse 86, respiration 18, 
blood pressure 100/74, with no coughing spells. On May 29, 1956 at 8 a.m. he appeared 
acutely ill, with abrupt onset of chills, pounding pulse 114, temperature 102.6° F., 
respiration 28, blood pressure 110/70. The mouth and throat showed slight congestion 
but no ulceration. There were suppressed breath sounds over the lower half of the 
right lung and, after a few hours, fine rales were heard and impaired percussion elicited. 
He developed non-productive painful coughing spells but no other symptom or si^. 
Emergency leucocyte and diffei'ential count revealed 1,250 white blood cells '^'th 26 
per cent neutrophils, 68 per cent lymphocytes, 7 per cent monocytes. Sputum bac- 
teriologic studies could not be secured. Portable chest x-ray film showed pneumon 
infiltration in the right lower lung field. Our clinical imp-ession ' 

penia due to drug hypersensitivity, (2) right l°wer lobe pneumonia probably _f^^ 

• inspiration of vomitus on previous day. Chlorpromazine, crvsti- 

tinued and, in order to combat what appeared to be severe Pulmonary ii^ection, 
cillin 600,000 units q 12 hours, and tetracycline, initial dose 600 ^ 

riiours^e started^ Liver extract, 20 mg. USP 1 q 12 hours was fv^ilfg^he hope 
of stimulating the bone marrow. His temperature ' inc o” F 

9 p.m. his pulse was 126, respiration 30. At 10:30 p.m. his + j emesis' 

and he developed signs of hypotension with dyspnea, '/““X Intil S end Snp 
However, he was able to take Ms «nd Igu.d nonns^^ the byh,p 



pired at 9:06 a.m. 

Necropsy revealed moderate fibrosis with a large number of congested 
blood vessels resembling an angiomatous pattern in the apex of the lung^ 
Large areas of extravasated blood were also present Small ^c^mulato^ 
of lymphocytes were seen. The adjacent alveolar tissue contained edema 
fluid with large numbers of bacteria. Other are^ ^ 
a pneumonia-like appearance. The alveoli were filled with lound cells, on y 
a few of which were polymorphonuclear leukocytes, others 
Hoc^tes. Many cells of the exudate revealed 
plasma. Red blood cells were also present in 
in size and with a more bluish appearance in 

eytes inside blood vessels The alveolar wall 
tissue did not stain normally and had an wa 

in infarcted areas (Figures lA, damage. There 

Ts"—l“l Csudriion in Bowman’s capsules. The 
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heart, adrenals, prostate and brain showed no histo))ntholoyical change. 
Bone marrow smear sliowed degeneration of Jiiycloid cells while myelo¬ 
blasts were aplastic. 

Comment 

Other published reports and our case of Icukemoid reaction have pre¬ 
sented various bizarre features. Attempts to explain the mechanism of 
leukemoid reactions have led to the following theories: (1) Stimulation 
of the bone marrow, (2) Antigen-antibody reaction, (3) Infection, or (4) 
Jlechanically by ectopic homopoiescs .sccond.ary to prolonged demand on 
the blood-forming organs. 

In our case of leukemoid reaction with hepatitis and dermatitis, wc feel 
that both streptomycin and PAS were injurious to the blood-forming or¬ 
gans. Attempts to resume treatment with the incriminated drugs wore 
unsuccessful because of the p.'itient’s intolonince. His reaction to vio- 
mycin may be explained by cross-reaction. Wc regret giving gamma 
globulin empirically without awaiting results of the clectro-phoretic pro¬ 
tein pattern, bone marrow and lymph node biop.sy studies, but the toxic 
condition and resulting improvement may justify our decision. 

In the case, granulocytopenia with .secondary confluent pleuropneumonia, 
all three drugs (chlorpromazine, para amino salicylic acid and isoniazid) 
may be implicated. Because of the rapidly progre.ssive cour.se of only 
26 hoiu's, it could not be determined which drug cau.sed the irreversible 
damage in the bone marrow. Experimental granulocytopenia in varying 
degrees has been produced with the use of anlileucocytic scrum in vitro 
and in vivo (S. Moeschlin, H. Myer, L. G, Israels and E, Tarr). The pres¬ 
ence of leucoagglutinins in serum of leucopenic patients has been reported 
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■with fatal outcome. Probably they are antibodies acting on antigens cai'- 
ried by human leucocytes. Results of more recent studies imply that 
leucopenia is produced by agglutination of leucocytes in peripheral cir¬ 
culation with subsequent removal of leucocytes in the lung capillaries. 

The anaphylactoid course of pulmonary infection and failure of penicillin, 
600,000 units every 12 hours with tetracycline, resulted because of the 


INCIDENCE OF MILD FLUCTUATING BLOOD REACTION, Patients at VA Hos¬ 
pital, Do^vney, Illinois, Neuropsychiatric-Tuberculosis Service (251 bed capacity) dur¬ 
ing 1956. 

Patients treated (total) 

Patients receiving anti-tuberculous or tranquilizing drugs, or both 
Total incidence, aberrant blood findings (excluding surgical 
cases, transient illnesses,^ and two cases with severe reactions, 
described elsewhere in this report 
Leukopenia (below 5,000 WBC) 

Leukocytosis (above 10,000) 

Reversed neutrophil-lymphocyte differential count 
Returned to normal, one to four weeks, following drug discontinuance 


337 

229 

55 

17 

30 

8 

55 


TABLE I 

LEUKOPENIA FINDINGS—17 CASES 


DRUG REGIMENS 

LABORATORY FINDINGS 

SYSTEMIC 

At time of reaction 

Prior 

At Time 
ci 





■2 

o 

tfi 




r-.'S 

s 

f*-H p 

Temp, elevation 






Dermatitis 

Anti-TB Tranquilizing 

(Mos. prior) (Mos. prior) 

-c . 

dJ o 

E-g 

43 h 

X 

pH 

a> 

O 

£ 3 

GI symptoms 
Dyspnea 

2 SM-PAS 33 Frenquel 

19 ° 

1+ 

2+ 

3.5 

3.5 

n 

0* 

1 

1 M 

0* 

2 

1.5 

GI, emesis prior 
dermatitis 



Pemporarily negative only. 



* 
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inability of the body to mobilize its defenses, a sequel of the destruction 
of the leucocytes, essential elements in the body’s defensive mechanisms. 
The often reported beneficial effect of the combined use of ACTH or cor¬ 
tisone in addition to the antituberculosis drugs in severe infections and 
drug-hypersensitivity reactions in suppressing not only fever but neu¬ 
trophilia was not justified in our case in patient Avith pulmonary tuberculo¬ 
sis without coverage of antituberculosis drugs. Whether blood transfusion, 
which was planned for the next day, would have helped to correct the 
circulatory failure seems doubtful. 

For reported incidence of transient, mild, fluctuating blood dyscrasias, 
leucopenia, shift in differential count and leucocytosis among our neuro- 
psj’^chiatric patients (see Table I). The clinical observations were under¬ 


taken with the purpose of watching for signs of early mild reactions, in 
order to prevent the development of more severe toxic blood dyscrasias. 
The preliminary impression, based on current clinical observations, does 
not implicate specifically one single or combination of drugs for increased 
incidence. The obseiwed fluctuation of the blood picture may be explained 
in the light of present concepts by enzymatic interference of most of the 
drugs in drug-parasite-host relationships. Immediate discontinuation of 
the offending drug or drugs brought reversal of the abnormal blood pic¬ 
ture in one to four weeks. The greater incidence of mild blood dysci'asias 
among our patients who are on chemotherapy may be understood by (1) 
the older age distribution of our patients, 73 per cent of whom ai*e over 
50, and 60 per cent over 60 years of age, (2) the long period of hospitaliza¬ 
tion for neuropsj'-chiatric conditions, tuberculosis, or both, (3) coexisting 
organic diseases such as chronic alcoholism with liver damage, (4) various 
previous drug regimens, insulin coma or electroconvulsive therapy. We 
have no reason to^ believe that neuropsychiatric-tuberculous patients, as 
such, are constitutionally more susceptible to advei-se drug reactions than 
other patients with tuberculosis. 


-V W note xnar in some cases, when the suspected 

rug or drugs were resumed with supplemental vitamins as indicated, the 
blood picture remained normal, other side effects such as skin rashes and 
gastric intolerance disappeared, and well-being improved. These obser¬ 
vations are in agreement that most chemotherapeutic agents may be con¬ 
sidered antimetabolites. Our clinical observations for Lluating suppll 

SvotRhf^ of vitamins to correct a clinically suspected deficiency have been 
favorable and m accord xvith published results elsewhere. 


Dortld ' wlf to antituberoolosis drugs are re- 

to.oug. i 
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He tolerated isoniazid, pyrazinamide, and the broad-spectrum antibiotics. 

The other with PAS, isoniazid and chlorpromazine developed granulo¬ 
cytopenia, pleuropneumonia, and rapidly progressive circulatory failuie 
attributed to bacterial toxemia, with no response to combined broad-spec¬ 
trum antibiotics. The responsible drug or drugs could not be determined 
because of the rapidly fatal termination 26 hours after the onset of the 
scutfi illriGSS* 

Preliminary clinical observation does not specifically implicate one 
or combination of drugs. Our clinical experience in the evaluation of the 
supplemental use of vitamins in correcting clinically suspected e ciencies 
has been favorable when a drug suspected of causing toxicity was resum 
and apparently well tolerated. 


RESUMEN 

Se relatan dos cases de hipersensibilidad a las drogas "^titubercu^^^ 

El primer enfermo, tratado con estreptommma y dermatitis erite- 

trano cuadro clinico caracterizado por fiebreformula sanguinea 
matosa diseminada, linfadenopatia, hepatitis ictenca ^ linfocitica 

parecida a la mononucleosis infecciosa con 

Despues de tratarse con dosis asi 

el enfermo mostro nuevamente evidences pira- 

como reaccion cruzada aparente a la viomicina. Tolera isoniacia 

zinamida y los f ® ^goniacida y chloropromazina. 

El segundo caso fue tratado con ^eon pxdncipio re- 
La toxicidad se manifesto por una progre- 

pentino de granulocitopema, j’ bacteriana sin res puesta 

Lo y rdpido circulatorio atribuido a toxemia eual era 

a los antibioticos de amplio ^ terminacion fatal des pues 

la droga o las drogas responsables debido a la teim 

de 26 horas del principio de la enferme a ^ aparentes, entre los 

La frecuencia de drogas antituberculosas asi como 

enfermos neuropsiquiatncos tiatad p informacion. 

drogas tranquihzantes durante e ^ los cuadros sanguineos 

La varacidn al aparecer regimenes de drops puede 

en 54 enfermos de un o a trastornos organicos co- 

explicarse tal vez por. (1) tales procedimientos o como 

existentes, (2) ^ observaciones clinicas pre- 

el coma “insulinico y los simple droga o combina- 

liminares no imphcan de m . • clinica en la valuacion de las vita- 

ci6„ de drogas. Nues ra exper ™ .a dtaicamente ha side 

minas para corregir las deficiencias ^oelto a emplear 

favorable cuando la ^ acuerdo con otras informaciones 

y es entonces Wen tolerada. Esto esta ae 

antes publicadas. -nublicados recientemente para aclarar 

Lf..iTr„rvt“’ni::alrde barer nna estl„acl6n c„ida dosa 
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de la dindmica se las relaciones droga-parasito-huesped antes de usar las 
drogas. La posibilidad de efectos desagradables complicando la quimotera- 
pia en los individuos susceptibles, se hace resaltar. 


RESUME 

L’auteur rapporte deux cas d’hypersensibilite aux medications antitu- 
berculeuses. Le premier malade, traite par la sti’eptomycine et le P.A.S. 
presente une evolution clinique bizan’e, caracterisee par une fievre hec- 
tique, une dermatite erythemateuse generalisee, des adenopathies, une 
hepatite avec ictere, et une atteinte sanguine ressemblant a une mononu- 
cleose avec reaction Imphocytique leucemoicle. Apres essai de desensibili- 
sation a la streptomycine et au P.A.S., le malade donna de nouveau la 
preuve d’une intoxication due a ces medications et manifesta en outre une 
reaction croisee evidente a la viomycine. II tolera I'isoniazide, la pyrazina- 
mide et les antibiotiques de seconde zone. 

Le deuxieme cas fut traite par le P.A.S., I’isoniazide, et la chlorproma- 
zine. La toxicite manifestee etait de type anaphylactique caracterisee par 
une apparition soudaine d’agranulocytose, de pleuropneumonie, et une 
atteinte circulatoire progressive, attribuee a la toxemie bacterienne, qui 
ne repondit pas aux associations d’antibiotiques mineurs. La ou les medi¬ 
cations responsables ne purent etre precisees a cause de la rapidite de 
revolution qui se montra fatale 26 heures apres I’apparition des manifes¬ 
tations. 

L’auteur rapporte I’apparition de manifestations sanguines, faibles et 
transitoires chez les malades de neuropsychiatrie, traites par les medica¬ 
tions antituberculeuses et calmantes au cours de I’annee. La frequence 
de fluctuation apparemment plus grande dans les tableaux sanguins de 
54 malades sur un total de 229 malades soumis a des i*egimes medica- 
menteux differents, pent eti-e expliquee par 1) I’anciennete des troubles 
organiques coexistants; 2) un traitement prolongs associe a des moyens 
tels que le coma insulinique, et la therapeutique electroconvulsive. 




Beiicht iiber 2 Falle von Uberempfindlichkeits-Reaktion gegen antitu- 
berkulose Heilmittel. 

_ Der 1. Patient \yurde mit Streptomycin und PAS behandelt und bietel 
einen bizarren klinischen Verlauf, charakterisiert durch zackenformiger 
Fieberverlauf,^ generalisierte erythematose Dermatitis, L3anphadeno- 
phatie, Hepatitis mit Gelbsucht und einem Blutbild, ahnlich der infek- 
tiosen Mononucleose mit leukaemisch-lymphozitarer Reaktion. Im An- 
schliA an desensibilisierender Dosen von Streptomycin und PAS bietet 
der Patient wieder das Bild der Toxizitat a«f dieses Medikament, so wie 
augenschemhche tiberkreuzreaktion mit Viomycin. Er vertrug 
INH, Pyracinamid und die Breitwandspektrum Antibiotika 

Der 2 Fall wurde behandelt mit PAS, INH und Chlorpromacin. Seine 

Toxizitat maiufestierte sich als em anaphyklaktischer Reaktionstyp ge- 
kennzeichnet durch plotzliches Auftreten einer Granalocytopenie Keu^o 
pneumome und rasch fortschreitendes KreislaufsversagL als iusdruck 
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bakterieller Toxamie mit fehlender Antwort auf kombinierte Breitwand- 
spektrum Antibiotika. Das oder die verantwortlichen Heilmittel konnten 
nicht ermittelt werden wegen des raschen totlichen Ablaufes 26 Stunden 
nach dem Beginn der akuten Erkrankung. 

Bericht iiber das Auftreten von offenbar fliichtiger, leichter Dyscrasie 
des Blutes unter neuropsychiatrischen Patienten wabrend der Behand- 
lung mit antituberkulosen sowie mit beruhigend wirkenden Arzneimit- 
teln im Verlauf des vergangenen Jahres. Die scheinbar grossere Haufig- 
keit des Schwankens des Blutbildes bei 54 Kranken von insgesamt 229 
Kranken unter verscheidenen Arzneimittelkombinationen kann erklar 
werden 1) durch die erhohte Altersverteilung gleichzeitig vorkommender 
organischer Storungen, 2) durch die verlangerte Behandlung kombiniert 
mit Insulin-, Koma-, Elekro-Schockbehandlung. Die bishenge kbmsche 
BfobaTtog .asst iin einzelnes Mediba^ent oder sine Med*—- 
Kombination besonders beteiligt sein. Unsere klmische Eifahiung bei 
der Auswertung der ergiinzenden Anwendung von Vitaminen zur Koriek- 
tur klinisch vermuteter Mangelerscheinugen waren gunstig, 

Medikamenl Lsen toxische Wirkung vermutet wurde, wieder verortae 
und augenscheinlich gnt vertragen wurde. Dies stinimt ubeiein mi 

veroffentlichten Literatur uber Untersuchungen 

r^'iw?rn/der grund4^^^ Mechanismen der Blutzersetzung ent- 
zui Aufk g . , .j^ylQge Mittel, Beruhigungsmittel oder kom- 

staiiden duich AntitubeiKUio ^otwendigkeit vor- 

binierte Chemotheraphie; ^ej. Beziehung zwischen 

sichtiger Erfassung ^ J ^ j ^ Moglichkeit ungiinstigen, 

fo"r=trdea «eaaph.e be. e^pdnd.icben Ind„- 

vidien. 
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SECTION ON 

CARDIOVASCULAR DISEASES 


Experiences with Myocardial Revascularization 
By Division of the Internal Mammary Arteries 

ROBERT P. GLOVER, M.D., F.C.C.P. and J. RODERICK KITCHELL, M.D. 

with 

ROBERT H. KYLE, M.D., JULIO C. DAVILA, M.D. and ROBERT G. TROUT, M.D. 

Philadelphia, Pennsylvania 


Coronary arterial disease holds the dubious distinction of being the 
major cause of death and disability in the field of cardiac disorders. Its 
prevalence seems paradoxically to be increasing despite mounting efforts 
to modify its ravaging but insidious course. Basically, the offending lesion 
is that of arteriosclerotic vascular degeneration with its resultant gradual 
or sudden occlusion of portions of the arterial tree depriving the myo¬ 
cardium of its only source of sustenance. Although inroads have been 
made toward the modification of this sclerotic process by metabolic means, 
the ultimate solution seems remote at the moment. In the interim both 
ph 3 '^sician and surgeon have attempted to improve mjmcardial vascularity, 
despite the natural progression of occlusive changes, by augmenting its 
diminished blood supply from neighboring vascular structures or by re¬ 
distribution of myocardial blood from unaffected to affected areas. 




r 4 . .jiu 7 , V,,. Italy, z,oja ana uesa-uiancl 

ligated the internal mammary arteries of a patient who for some years ha 

suffered from repeated myocardial infarcts. The operation was performe 
under local anesthesia and the patient enjoyed an excellent postoperativ 
course. To quote Fieschi—“The patient, after two years, is still aliv 
and has had no further acute attacks of infarction.” This operation wa 
the culmination of Pieschi’s rather modest attempts to amplify know 
anatomic demonstrations of the naturally occurring communications foun 
between the ramifications of the internal mammary arterial bed and th 
coronary circulation. Previously he had been able to trace, by radio-opaqu 
injections, vascular channels from the internal mammary artery throug] 
Its nencardiophremc branch into a few periaortic and peripulmonary ar 
te^-ami. It was his hypothesis that the coronary arterial circuktioi 
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might be favorably influenced by creating hypertension in the circulatory 
collateral of the mammary arteries by occluding these vessels in the sec¬ 
ond intercostal space. Indifference on the part of his professional contempo¬ 
raries prevented expansion of this effort just as similar apathy has impeded 
the enthusiasm of most investigators throughout the world regardless of 
their field of endeavor. 

In 1955, Battezzati, Tagliaferro and DeMarchi^ amplified the work of 
Fieschi and reported the results of their anatomico-surgical research both 
experimental and clinical. In cadavers they injected methylene blue and 
India ink at the level of the second intercostal space into a segment of 
the internal mammary artery containing the origin of the pericardio¬ 
phrenic artery after occlusion of the mammary at the subclavian artery. 
Excellent mapping of the vascular network within the parietal pericar¬ 
dium was obtained and on occasion the dye could be seen in the vascular 
rami of the myocardium and epicardial fat. The same but more complete 
and detailed findings were obtained in dogs. 

Eleven patients, suffering from angina pectoris caused by coronary scler¬ 
osis, were subjected to internal mammary arterial ligation by them. In each 
the anginal syndrome was abolished and remained so even after the pa¬ 
tient had returned to normal activity. In addition, the signs of myocardial 
insufficiency particularly dyspnea disappeared in most of those in whom it 
was present, as did the electrocardiographic tracings of myocardial is¬ 
chemia and the ballistocardiographic recordings were modified favorably 
in eight of the 11. In an addendum 14 additional patients obtained similar 

clinical and objective improvement. 

This highly favorable report stimulated the authors to repeat these 

studies and to observe at close range the phenomena which had presented 
itself to the Italian workers. It must be readily admitted that considerable 
skepticism as to the efficacy of such findings and results was entertained. 
Even though anatomical channels between the internal mammary and 
coronary arterial systems existed, it seemed unlikely physiologically that 
a sufficiratly increased vascular flow between the two could be obtained 
by such means. On the other hand if such an innocuous procedure, suigi- 
spelng, could result m even a portion of the -P"*" 
surely a contribution of considerable magnitude was at hmd. 
arreaUsation that for its success this method might call into play and 
"nlrally existing channels which " 

stress and stimulus made this investigation doubly atti active. 

Andtomiccil BdckgTound 

A 1 ne 1880 Tanjrer^ noiiited out that the vascular system of the 
heart ^aTJt r—den? " 

the vasa vasorum of the great ?“ heart collat- 

cardiac coronary anastomoses made it possible to leec 

erally after the obstruction of a main coronal y ra 
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Gross,® in 1921, confirmed this earlier work by showing distinct con¬ 
nections between the coronary arteries and the vessels of the parietal peri¬ 
cardium. He further commented upon the development of the rami telae 
adipose with advancing age with or without the stimulus of disease within 
the coronary arterial pathways. 

In 1932, Hudson, Moritz and Wearn-* in a most enlightening study in¬ 
jected the coronary arteries at their ostia with solutions containing India 
ink, lamp-black or 10 per cent bismuth oxychloride under a positive pres¬ 
sure of 20 mm. of mercury for five minutes or longer with the heart in 
sitn. The extracardiac coronary anastomoses shown in this manner were 
most extensive and widespread. From the major coronary vessels com¬ 
munications were shown to the pericardiophrenic branches of the internal 
mammary arteries and the anterior mediastinal, pericardial bronchial, 
superior and infexdor phrenic, intercostal and esophageal branches of the 
aorta. The most extensive anastomoses between the cardiac and extra¬ 
cardiac vessels were around the ostia of the pulmonary veins but also 
along the root of the aorta, pulmonary artery, venae cavae and where- 
ever the pericardial reflections occiuTed. As an extension of the same 
study Moritz, Hudson and Orgain® reported that in four patients the ex¬ 
tracardiac coronary anastomoses were increased due to pericardial ad¬ 
hesions. Beck, Tichy and Moritz® employed this knowledge as a basis 
for the surgical production of pericardial adhesions to augment these extra¬ 
cardiac anastomoses. 


Experimental Methods and Data 


That there are significant extracardiac anastomoses with the coronary 
arterial bed is unquestioned. Whether these normal and slowly increas¬ 
ing (advancing age) intercommunications can be used as the pathway 
for rapidly increasing blood supply to the myocardium and promotion of 
intercoronary anastomoses I'emains to be proved. Undoubted!}^ such proof 
on a quantitative manner will be difficult if not impossible to obtain, for 
the very nature and diversity of the vascularity involved presents almost 
insm-moimtable problems for measurement. Great care must be taken in 
all experiments to avoid damage to the very vessels one is trying to evalu¬ 
ate. 

To further verify the existence of a significant communication between 
the internal mammary and coronary arterial system injection studies were 
made in a series of normal dogs. Details of these experiments are in pub¬ 
lication.’’ Their results were as follows: 


7 01 aye ^Kvans Blue, Fluorescein and i 

.lected into the internal mammary arteries at the level of the pericardi 

ourthe naSt visualized in all animals in the small vessels throug 
out the parietal pericardium, in the mediastinal pleura and fat; arom 
e base of the aorta and pulmonary artery and cavae; in the walls of tl 
ed?^’ epicardial fat over the atrioventricular grooves and repea 
edly m the small plexus of vessels underlying the epicardium. In oZ l 
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stance the entire thickness of the left ventricular myocardium was stained 
with dye even out into the base of the papillary muscles. 

2. Gross dye mixed with blood was observed to flow from the distal ends 
of the transected circumflex or anterior descending artery in those dogs 
so prepared. 

3. Radioactive iodine was found in the venous specimens removed from 
the coronary sinus in increasing amounts with the usual peak reached 
from five to 10 minutes after injection. The peak was somewhat variable 
but for the most part followed a set pattern. 

4. One cm. segments of left ventricular myocardium and the posterior 
interventricular septum routinely contained radioactive iodine. 

5. The source of this extracardiac arterial supply by the conditions of 
the experiment could only be by way of the pericardiophrenic artery to the 
parietal pericardium, thence to the myocardium under the epicardium 
along the roots of the great vessels and at the reflections of the pericar- 

natural corollary to these studies quantitative measurements of 
coronary backflow are desirable. As yet, these observations have not been 
made but preparations for such a study in this laboratory are m progress 

An attempt has been made to evaluate the degree of protection mteina 
mammary artery ligation previously performed may afford the expenmen a 
animal wten subjected to the production of sudden, 
farotion by ligation of the anterior 
The performance of this type of experimentation 

with great care and due regard to the variations in the anatomy of the left 


SEPTAL BRANCH 




anterior descending coronary artery 


figure 1; Diasiam to "how left °p"eriment^^ blanch 

filiW inclnded a W Wng septal branch <snc. 
ligations were excluded from this stuayi- 
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coronary artery observed. The left coronary artery divides approximately 
1 cm. from its origin at the aorta into the circumflex artery which continues 
around the heart in the atrioventricular groove and the anterior descending 
artery coursing down over the anterior aspect of the heart roughly over- 
lying the interventricular septum. At this bifurcation but variably situated 
the septal branch arises and courses posteriorly in the interventricular 
septum. Just beyond the origin of the anterior descending artery its first 
branch which is rather large swings laterally .and downward over the an¬ 
terolateral aspect of the left ventricle. Thus ligation of the anterior de¬ 
scending artery in this experiment is designed to occlude both the anterior 
descending and its first branch as described but the septal branch is spared. 
Not infrequently the first branch of the anterior descending artery, instead 
of arising from its normal parent ai'tery, arose from the first portion of 
the circumflex artery so that under these circumstances a separate ligature 
was employed to occlude it at this abei-rant oi'igin (Fig. 1). By following 
this method close uniformity was maintained throughout the experiment. 
It was hoped that survival in the control group would approximate 30 per 
cent so that infarct size could be compared with th.nt of the “protected” 
group of animals. Dogs in the “protected” group were treated in the same 
manner but in these the internal mammary arteries were ligated imme¬ 
diately before, at 24 houi's and at 48 hoiu’s before ligation of the anterior 
descending coronary. 

In 14 control dogs the anterior descending coi'onary artery with the 
aforementioned branch to the anterolateral aspect of the left ventricle was 
lipted. Nine of these animals went into ventricular fibrill.ntion and died 
within five to 20 minutes. Attempts to resuscitate them by defibrillation 
and massage were to no avail. Four others died within 24 hours. One 
dog lived two weeks and died in pulmonai'y edema. Thus, these control 
animals were judged on the basis of survival rather than upon size of 
infarction for obvious reasons. 


SURVIVAL RATE IN DOGS FOLLOWING LIGATION OF 
DESCENDING CORONARY ARTERY 


Number Died Died 

of at in 

Dogs Operation 24 Hours 

^ I 


Survived 
5 Days 

or More Living 
1 (7%) 0 


5 min. to 
45 min, before 


UNPROTECTED 


24 hrs. before 


48 hrs. before 


TOTAL 


19 


11 ( 68 %) 


PROTECTED BY BILATERAL LIGATION OF INTERNAL 
_mammary ARTERIES 


(36%) 


tection prwided‘^to^the mvocardiM cir^latfonTv^MHterT “ Possible measure of pro- 
ligation (BIMAL). circulation by bilateral internal mammary artery 
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pressure tracings taken wthin the internal mammary artery above 
Hnn^ A * ^ ligation at the second interspace. The arrow denotes the moment of liga- 
mean increase of 7 mm. Hg, above point of ligature is noted. The upper 
coristanr°“^ tracing from the carotid artery shows the systemic pressure lo remain 
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FIGURE 4: Direct pressure tracings taken within the internal mammary artery above 
the point of ligation at the second interspace. The arrow denoted the moment of 
ligation. A mean increase of 14 mm. Hg. above point of ligation is noted. Tracing 
the I'ight taken 30 minutes later. 
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of these animals died with a few minutes in ventricular fibrillation and 
four others died within 24 hours. The remaining 11 (58 per cent) dogs 
lived five or more days and seven (36 per cent) are still living having 
recovered completely (Fig- 2). Each heart of the 26 dogs who eventually 
died was carefully dissected and in each the septal branch from the left 
coronary artery was patent and uninjured. Six dogs in the original series, 
both among the protected and unprotected groups, were found to have had 
the septal branch inadvertently ligated with the anterior descending 
coronai-y artery, hence they were excluded from this analysis. 

Under the conditions of this experiment which was closely controlled and 
meticulously performed it is felt that some degree of protection was ob¬ 
tained by bilateral mammary ligation in the manner described. 

In an initial effort to investigate the hemodynamic pressure changes in 
the internal mammary artery above or proximal to the site of ligation, 



0 . ux lULtiraai mammary arterial col 

tion as enhanced by ligation at the level of the second intercostal space. 


arterial collateral circula- 
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pressure tracings were obtained in two animals. In one a mean pressure 
rise of 7 mm. Hg. (Fig. 3) was noted and in another a mean rise of 14 mm. 

Hg. (Fig. 4) was recorded. Each pressure rise was maintained for 20 to 
30 minutes, the full period of observation. Simultaneous measurement of 
systemic arterial pressure in the left carotid artery showed no pressure 
variation. 

Holman^ has shown that “the collateral circulation which develops follow¬ 
ing ligation of a large artery depends upon transforming high “end pres¬ 
sure” in the parent artery into “lateral” pressure which, directed into its 
branches, results in an increased volume flow through them. This in¬ 
creased volume flow distends them and opens up their pre-arteriolar and 
arteriolar beds, whence the flow is directed into the pre-arteiiolai beds of 
the branches distal to ligation, whose low pressure because of the ligation, 
permits blood to flow through them more readily then through pre-arterio¬ 
lar beds elsewhere.” This phenomenon would seem to occur in the case 
of the ligated internal mammary artery where the increased pressure 
proximal to the ligature is transmitted down the pericardiophrenic ^tery 
into the extensive arterial plexus over the parietal pericardium. These 
vessels freely anastomose with those from the superior phrenic, one o 
the two arterial terminations of the-distal internal mammary artep^ com¬ 
pleting the collateral circuit (Fig. 5). It is believed, and t^s specific point 
is presently under investigation in this laboratory, that 
shared by the myocardium through its exh-acardiac 
the pericardiophrenic arterial system and accounts for 
provment in patients so treated. It must be clearly understood, > 

that this supposition has not been proved and at present is puie spe i 

Clinical Application 

Even as the experimental proof for the efficacy of a procedure of this 

(Beck,»- >» O’Shaughnessy,” Fauteux, - ^ 

have repeatedly commented upon the fact that j evaluation 

subjective information is of “as been par- 

CTe :^iH^“rtfchSe even though the pericardium and 
at—dl «0 date have 

erroneously considered by most P’'y®‘“f*"®. „eans have never 

the proper use of myocardial been g ”en a chance on a 

attained its measurable goal ' j/j the fault of the 

wide scale or over a long period of time. This is pel nap 
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surgeon even more than of the physician because of the multiplicity of 
procedures advocated and their ever changing modifications. Possibly the 
introduction of internal mammary ligation as a means of myocardial re¬ 
vascularization because it is innocuous and easily tolerated even by the 
desperately crippled patient may break down the barrier of fear and open 
the way to a better understanding of what surgery has to offer. At this 
writing the authors are not laboring under the delusion that the opei'ation 
herein reported is the sine qua non- for coronary artery disease and should 
be used to the exclusion of all others. On the contrary the Beck I procedure 
and simple talc poudrage have demonstrated their value and are not to be 
abandoned or depreciated in the slightest without cause. Bilateral internal 
mammary ai'tery ligation (BIMAL) to be considered on the same plane as 
current procedures has to prove its merit with the passage of time and time 
alone. It may well be that its proper place will be as an adjunct to existing 
measures. On the other hand should it eventuate in clinical results equal 
to those presently obtained by other means it will surely seek its own level 
and replace them. In any event it must be tested critically. 

Brofman^® has stated—“The one indication for operation is a positive 
diagnosis of coronar}’^ disease.” A more succinct and definitive statement 
could not be made. The patients included in this seines were just that. 
They fall into three categories: 

1. Angina pectoris due to coronary insufficiency (arteriosclerosis or 
hypertensive) primarily post proved infarction, occasionally without proved 
antecedent infarction. 

2. Arteriosclerotic heart disease with coronary insufficiency resulting 
in myocardial insufficiency—(a) episodic heart failure, (b) arrhythmias. 

3. Hemodynamic coronary insufficiency (angina) due to aortic valvu¬ 
lar disease. True coronary artery sclerotic changes may well be absent in 
this group. 

With the inception of any new surgical procedure invariably the clini¬ 
cal material referred for its application represents the last stage of the 
disease in question—the case in which every other therapeutic measure 
has failed. The patients in this series were no exception to this time hon¬ 
ored pattern. 

Ninety-two patients have been operated upon to date, the first carried 
out on December 5, 1956. The criteria for surgery was the presence of 
organic coronary insufficiency with angina pectoris as outlined above. No 
patient with these findings was turned down because of age, debility, un¬ 
stable disease, frequency and severity of attacks, hypertension, cardio- 
megaly, past cardiac failure or the like as has been the case in most series 
reported and treated by other surgical techniques. In other words they 
were not carefully culled so that only the better cases were selected. The 
youngest was 33 and the oldest 82 years of age. Twenty-five were over 
60 years, of whom eight were over 70 and two over 80. Seventy-three 
were men*, 19 were women. 
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Fifty of these patients have been carefully followed for from one to five 
months and form the basis of this initial analysis. Evaluation of the re¬ 
sults obtained has been the sole responsibility of one cardiologist, Dr. 
J. Roderick Kitchell, Chief of Cardiology at Presbyterian Hospital. Thirty- 
four (68 per cent) have been clinically improved in that they either have 
no angina (18—36 per cent) or now have fewer and less severe attacks 
of pain (17—32 per cent). In most of these improvement or abolition of 
preoperative pain and discomfort was immediate, in some 48 to 72 hours 
were necessary and in a few, a week or ten days elapsed before the event¬ 
ual result seemed complete. In 11 (22 per cent) no clinical improvement 
is now apparent although several seemed improved for a time. Five have 
died since surgery (Table I). Six of these patients were operated upon 
within two weeks of an acute infarction and three of these are now dead 
(see below). Seven more, making a total of 13, underwent surgery within 
six months of an acute infarction. Much could be added to this brief reci¬ 
tation of figures but in a disease so protean and unpredictable more time 
must pass before definitive statements should be made. Representative 
case histories of five of these patients exemplify the type of result obtained. 


TABLE I 

RESULTS OF BILATERAL LIGATION AND DIVISION OP THE 

INTERNAL MAMMARY ARTERIES 
(50 Patients Followed 2 to 6 Months)___^ 

T./nDT,nvTCr. TOTAL GROUP 44 Patients U nder70_Years 

IMFKUV j^ -Gent No. Per Cent 


TOTAL GROUP 


—Asymptomatic 
—Moderate 

18] 

111 35 or 68 

18' 

111 32 or 7 
3 

—Slight 

5J 



TATT/-1A T T.v ttwgttaNGED 


Dead 

_Within one month 

_Over one month 


6 or 10 


Case 1: S. C., age 64 years, had Jea^^Tte^TpoSrio" 

occurred ^ISugh her weight was pairrrfe^i^able^ to the gall bladder for 

bed aneina of effort and right «PPer ^ performed. The angina per- 

ffsteTand^rJaS^Vt9S|VSiparesisdeve^o^^^^^^ 

bedfast with severe angina |eeutatus^ Sh nitroglycerin pentrate 

‘^"pSlareLmiSon revealed a ^vell developed, elderly 

been 
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and during sleep.^^He^was up^a^n^d^aboTt^ tb^P^ the daytime 

He was col.side^’ed to^rsnlLtyttoved tf ^ 

in thfs Stanch unchanged. Ballistocardiograms were not tak 


en 


“ T'i “ '“?■ « U-eated ™th 

j;-3!sS£S?.=S=S-igl^ 

bp^lin^H^n constantly on a maintenance dose of peritrate. In November 1955 
he had a second coronary thrombosis with resultant postero-septal infarction Follow- 
n^?-itnt!^ I'l maintained on dicumarol for seven months until he developed retro- 
snlvpH resulting in chills, fever, and hematuria that spontanLusly re- 

solved aftei the diug was discontinued. His angina progressed in frequency and severitv 
and was accompanied by dyspnea on exertion. icquency ana seveiitj 

Therp^was'n^n pressure was 112/62, pulse 66, and respirations 22. 

Iheie was no ceiyical venous distention. The heart was not enlarged. There was no 

^R-Vion Thp^pb?^™ normal sinus. The lungs were clear to percussion and air- 
cultation. The abdomen was soft and the liver was palpable two finger breadths below 
the right costal margin on deep inspiration. There was no peripheral edema. 

Routine laboratory examination revealed 16 gms. of hemoglobin. The red blood cell 
count was 6.1 million. The white blood cell count was 10.9 thousand. Urine analysis 
was normal. Serum cholesterol was 264 mg. The blood urea nitrogen was 17 mg. The 
blood unc acid w'as 12.4 gm. per cent. Roentgen examination of the chest revealed 
only a little prominence of the left ventricle and slight aortic dilatation. The electro¬ 
cardiogram showed an old postero-septal infarct and present antero-apical ischemia. 

On February 21, 1957, he underwent bilateral ligation and division of the internal 
mammary arteries. Convalescence was uneventful. He returned to the active manage¬ 
ment of his business without pain. He plays nine holes of golf but rides a motor 
scooter between holes, has danced and indulges in sexual intercourse for the first time 
in years without angina. This patient is markedly improved. 

Some electrocardiographic improvement seems to be present in that the ST seg¬ 
ments and T wave changes have returned toward normal. A postoperative ballisto¬ 
cardiogram taken during the first postoperative week showed no improvement and in 
fact did not appear to be as good as the preoperative tracings. This is almost routinely 
true in ballistocardiography after any operation be it abdominal or thoracic so that 
one must wait for at least one month after surgery before significance can be attached 
to such tracings. 

The underlying pathologic basis for the coronary insufficiency in this 
group of patients has been summarized in Table II. Although the num¬ 
bers of cases are far too few to permit conclusions to be drawn the very 
decided impression was gained that those with hypertensive cardiovascu¬ 
lar disease obtained the better result. Whether the hypertension favored 


TABLE II 

RESULTS ACCORDING TO BASIC PATHOLOGIC PATTERN 

TOTAL 

Arterio¬ 
sclerosis Hypertension 

40 7 

Hemo¬ 

dynamic 

Aortic 

Aortic Insuf- 

Stenosis ficiency 

2 1 

—Asymptomatic 

12 

3 


2 

1 

—Moderate improvement 

9 

2 


0 

0 

—Slight improvement 

5 0 

26 (65) 

Per Cent 

0 

5 (71) 

Per Cent 

0 

—Clinically unchanged 

9 

2 


0 

0 

—Dead 

5 

0 


. 0 

0 
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the development of a higher gradient of pressure within the pericardio¬ 
phrenic arterial collateral bed and therefore greater blood flow is conjec¬ 
tural at this point. 

Of very considerable interest is the correlation of the clinical result ob¬ 
tained in these patients with the type and number of antecedent infarctions 
sustained. Such an analysis cannot be strictly accurate to the last detail 
for some overlapping is inevitable. The forty-five patients who have been 
clinically improved or unchanged suffered a total of forty-six infarctions, 
thus averaging approximately one infarction per patient. The five patients 
who died averaged more than two infarctions apiece and each of these pa¬ 
tients suffered one septal infarction. The inference is that septal infarc¬ 
tions are the more hazardous and the least affected by this procedure 
(Table III). 

Objective Findings 

For some years after the introduction of true cardiac surgei-y there 
were many who could not accept the fact that patients were truly improved 
because of the great discrepancy between functional results and objective 
proof. No form of cardiac disease has shown itself to be more resistant 
to exact measurement than has coronary artery disease. This is not the 
fault of the pathologic entity but rather the inadequacy of professional 
instrumentation. The patient is certainly not to blame if he feels better, 
is more productive in society and is enjoying improved health to the con¬ 
sternation of the physician who just will not believe it because the im¬ 
provement cannot be documented electrically. Wherein lies the answer? 

Thirteen of these patients had electrocardiographic evidence of improve¬ 
ment and nine had improved ballistocardiograms. Curiouslj’’, only one 
showed improvement in both the ECG and the BCG. Thus, twenty-one 
patients (42 per cent) have shown objective improvement compared to 
68 per cent showing clinical improvement. This comparison may not be 
entirely accurate for in only twenty patients have the ballistocardiograms 
been taken over a month from the time of surgery. Since the ballistocar¬ 
diographic tracing most frequently deteriorates after anj' operative pi'o- 
cedure during the first postoperative week and these patients were rou- 


TABLE III 

CORRELATION OP CLINICAL RESULTS WITH TYPE OP 
ANTECEDENT INFARCTION 


Anterior 

Posterior 

Septal 

Ratio of Total 
Infarcts 


Old 

Recent 

Old Recent 

Number 
of Patients 
Old Recent This Groun 

Improved (34 Pts.) 

9 

3 

13 0 

11 1 

37:34 

Unchanged (11 Pts.) 

2 

2 

2 0 

2 1 

9:11 

Dead (5 Pts.) 

3 

0 

3 0 

3 2 

11: 5 
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tinely dischai'ged one week after surgery the ballistocardiographic data in 
over one-half of the patients (taken on the sixth postoperative day) may 
well be altered (Figs. 6 and 7). 

Of the thirteen (26 per cent) who had improved electrocardiographic 
tracings after surgery the following changes were observed: 

In ten the depressed ST segments returned toward normal (Figs. 6 
and 7). 

Nine had normal T waves. 

Two had improvement in rhythm (Fig. 8). 

One had a definite improvement in voltage. 

In one the QRS was less slurred. 

Paradoxically two patients who were unimproved clinically had im¬ 
provement in their electrocardiograms and two patients who died of causes 
other than cardiac had brief improvement in their tracings. 

Exercise tests of benefit were not employed in this series for the pie- 


J.G. AGE 52 LUETIC AORTIC INSUFFICIENCY 
A YEARS DURATION SEVERE ANGINA 





^ MIl-O CONOrSTIVC) 
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3URE 6: BCG and ECG tracings taken one yeai J„g) Note the deteriora- 

cings) and one week and six weeks ct that no essential improvement has 

a in BCG during the thf six-week postoperative record 

considerably hSea^sed a^n'phtude of the J waves concomitant with ler mai 
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operative diagnosis was not in question in any instance. It was felt un- ' 

wise to risk the possible complication which occasionally follows such 
procedures in the more precarious stages of this disease. 

Cause of Death 

In only one of the five fatalities which occurred after siu'gery could j 

there be any indictment of the surgery itself. This patient, a fifty-four j' 

year old white man, had suffered three posterior and one septal infarctions. 

For some hours prior to surgery anginal pain had been all but constant. 

The administration of Neosynephrin was necessary to obtain a blood pres- ' 

sure reading in the operating room. During the operation ventricular 
tachycardia was continuous (all cases are monitored by oscilloscopic and j 

electrocardiographic recordings). In the recoveiy room his heart beat 
deteriorated and stopped and resuscitation was unsuccessful. The opera¬ 
tion was obviously ill advised but thex'e seemed to be nothing to lose and 
everything to gain by the attempt. An autopsy revealed several small ■ * 

infarctions, posterior and septal, but no large single area of necrosis. All ! 

coronary arteries showed advanced atherosclerosis. The right coronary ‘ 

artery was completely occluded one centimeter from its origin. .: 

J. C, - INTERNAL MAMMARY LIGATION 


PRE-OPERATIVE 




ONE 

MONTH 


M ; j i i i i r 


■Mil i i i Mj 

• ‘ 1 1 
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A second patient, white, male, age fifty-thi’ee, with two healed infarc¬ 
tions had suffered (noted in retrospect only as all the electrocardiograms 
had not been available) another septal extension eighteen days preopera- 
tively. He was allowed out of bed on the day of surgery and increased his 
activities on the next two days. He collapsed and died suddenly on the 
third postoperative day. Had the recent infarction been suspected he 
would have been immobilized for several weeks. 

The third patient, white, male, age sixty-five, with two previous mfarc- 
tions, did exceptionally well clinically and was discharged on the sixth post¬ 
operative day. An ECG taken on the day of discharge was not read until 
the following week. He remained pain free and active despite an unappre- . 
dated small anterior subendocardial infarct which appeared on the final 
ECG. He died in his sleep on the ninth postoperative day. 

Two other patients, elderly white females, aged seventy-two and eighty- 
twl r^rct vX, and suffering from a multiplicity of 'n addfimn 

to oW rterior and septal infarctions, died thirty-five and thn-ty-one days 
temlmary ligatlL from pyelonephritis, adrenal —-y and con 

myocardial insufficiency until the terminal stages. 

Surgical Technique 

^ u-i.,+oa.c.i rtwic;inn of the internal mammary arteries 



3/4/57 

LEAD I (PRE-OP) 
VENTRICULAR 
tachycardia 


3/5/57 

LEAD 1 (PRE-OP) 
normal sinus 
rhythm 


3/12/57 

LEAD I (POST-OP) 
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The application of this procedure and any other will inevitably be followed 
by the morbidity and mortality of severe coronai'y artery disease for such 
operations are palliative not curative. 

The choice and conduct of anesthesia is of paramount importance. Two 
types have been used. For those whose condition is precarious and unstable 
a local anesthetic, 0.5 per cent procaine, is used. One side is injected and 
operated completely and then the other. This avoids the sudden introduc¬ 
tion of too much anesthetic which may tend to lower the blood pressure. 
No more than 50 cc. of solution is necessary when used properly. Those 
patients who are in good condition and in whom the disease is reasonably 
stable easily tolerate a light general anesthesia of sodium pentothal in¬ 
duction and maintenance on 50 per cent NoO and Os. Small amounts of 
succinyl choline may be used as a supplement. Endotracheal intubation 
is not necessary but should be available. 

Bilateral hockey stick incisions are made at the lateral borders of the 
sternum in the second interspace. Simple ti'ansverse incisions are adequate 
but provide very limited exposure when the interspace is narrow and the 
musculature well developed. The curved incision with its reflected flap 
exposes the entire interspace without restriction. The pectoralis muscle is 
split and retracted in a normal line of cleavage. The intercostal muscles 
are incised midway and parallel to the ribs. The fat overlying the pleura 
is encountered as it surrounds the mammary vessels commonly lying one 
finger s breath lateral to the sternal margin. The vein courses immediately 
medial to the artery and is left intact. Great care and patience must be 
exercised when mobilizing the artery from its areolar attachments to the 
pleura. The artery is divided between ligatures. The right internal mam¬ 
mary artery is commonly larger than the left. 

The procedure may be considerably more difficult than it sounds in heavy- 
set, thick-muscled males. Hemorrhage and inadvertent opening of the 
pleura can be the only complications and usually are readily controlled. 
Significant changes in blood pressure must be avoided. Oscillographic 
and electrocardiographic monitoring is desirable but not essential. 


SUMMARY AND CONCLUSIONS 

1. A critical although purely preliminary attempt has been made to as 
sess the value of bilateral ligation and division of the internal mammar; 
arteries as a means of increasing blood supply to the myocardium. The con 

^hat of Fieschi. Battezzati, Tagliaferro an, 
DeMaichi have been responsible for reintroducing and amplifying thi; 
original concept. By and large the studies reported in this discussion con 
film the findings of these Italian investigators. At the moment, however 
considerable reservation as to the ultimate place of this surgical procedur, 
IS warranted Whether it will eventually remain as a su/gical ent ty « 
Its own merits or will be used as an adjunct to other surgfcal technique- 

cannot be decided until much more investigative work, both experimenta 
and clinical, has been carried out. ^ amenta 


J 


i 







654 


GLOVER AND KITCHELL 


June, 1958 


2, That there is a naturally developing extracardiac f j"'" 

tween the coronary arterial and pericardiophrenic arterial vasculatuie has 

again been confirmed. 

3 As vet there is no experimental proof that ligation o e m ern 
mammary arteries bilaterally at the level of the 

leases blood flow to the heart although the supposition that it does 
"e is the decided suggestion 

=tCSir:f::u;=^ - - - 

‘1:Coro»h”Lr— arterms a‘ ‘^e -ond in^rspace 
is followed by an increase in mean arterial end piessuie 
of ligature in dogs. at^d hypertensive 

6. Ninety.two patients “„“y insufficiency and angina 

cardiovascular disease bilateral mammary artery ligation 

pectoris have been su je three of these patients was secondary 

(BIMAL). The angina pectoris patients have been carefully 

to advanced aortic valve disease. F y ^,^inical evaluation 34 

followed for one to five ^ their symptoms of pain 

(68 per cent) immeasurably relieved of their discomfoit 

^ —"wen behind the oh- 

7. Objective evidence of cent) the electrocardiographic 

served clinical improvement. In 13 ( P ^.y show obvious improve- 

tracings taken one month ""^Lt) of the ballistocardio. 

ment and the same may be said in ^ j improvement occurred on 

graphic studies obtained. As this 3 ^, for the better-have 

only "“““^g^r’iS^patieZ Ve are 

r::Sia"MSca. school, 
Professor of Theiapeu , ...gjocardiograms. 

who supervised and rea a .j ,„once of Division of the Interna 

^ simple technique fmtbe^^^^ 

Mammary Aiteiies udo 

Addendum 
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1 . se ha hecho intento critics “ 
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2. Las investigaciones iniciales de laboratorio confirman el desarrollo 
de una coniunicacidn natural entre el sistema arterial pericardiofrenico 
y las raices perifericas del sistema de la arteria coronaria. 

3. En los perros, la ligadura de las mamarias internas parece haber 
proporcionado cierta proteccion del miocardio cuando mas tarde se hizo 
a ligadura de la arteria coronaria anterior ascendente. Todavia no hay 
prueba experimental medible de que la ligadura de las mamarias internas 
haya resultado en aumento del flujo sanguineo miocardico. 

4. Se han sujetado a la ligadura bilateral de las mamarias (BIMAL) 
noventa y dos enfermos de enfermedad arterioesclerosa y cardiovascuar 
hipertensiva con insuficiencia organica coi'onaria y angina de pecho. 

En tres de estos enfermos la angina de pecho era secundaria a una en- 
fermedad valvular avanzada de la aorta. Cincuenta de estos enfermos se 
han observado cuidadosamente de uno a cinco meses. Despues de una 
valuacidn conservadoi’a, 34 (68 por ciento) han perdido sus sintomas 
dolorosos; 18 enfermos (o sea el 36 por ciento) o bien se han aliviado de 
sus molestias inmensamete (17 enfermos o sea el 32 por ciento). El resto 
no mejoraron. 

5. La evidencia objetiva de la mejoi'ia clinica es mucho menor que la 
mejoria clinica observada. En 13 (25 por ciento) los trazos electrocardio- 
giaficos tornados un mes o mas despues de la operacion muestran clara 
mejoria y lo mismo es de decirse en 9 (18 por ciento) de los estudios balis- 
tocardiograficos obtenidos. Como esta evidencia de mejoria ocurrio solo 
una vez en el mismo enfermo, los signos objetivos de mejoria ocui'rieron 
en 22 (42 por ciento). 

RESUME 


1. Une etude critique mais encore tout a fait preliminaire, a ete faite 
pour juger de la valeur de la ligature bilatei’ale et de la division des arteres 
mammaii'es internes, pour augmenter I’apport sanguin au myocarde. 

2. Les premieres investigations de laboratoire confirment qu’une com- 
munmation se developpe naturellement entre le systeme ai’teriel pericar- 
diophrenique et les ramifications peripheriques du systeme arteriel coro- 
nanen. 


.. ici ngarure ues arteres mammaires internes sembl 

avoir fourm un moyen de protection myocardique lorsque la ligature d^ 
laitere coronaire anterieure descendante etait pratiques ulterieurement 
Jusqu a present, il ny a aucune preuve experiraentale que la ligature dc 
aiteies mammaires internes ait produit une augmentation du volumi 
sanguin myocardique evaluable. voiumi 

4 92 malades souffrant d’affections cardio-vasculaires atheromateuse- 
et hypertensives avec insuffisance coronarienne organiaue ^ 

poitnne ont ete soumis a la ligature bilaterale de I’avtprp 
terne. Che^ trois de ces mlaL, I’an “e de pSt* 
line affection gi-ave de la valvule aortique. 50 de ces maMeror'f” 
sunns soigneusenient pendant un a cinq niois. De. etudes Sques suiv£ 
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ont montre que 84 de ces malades (68%) ou Wen ont vu 

symptemes douloureux (18 malades ou 36%) on Wen out ete 

ment soulages de leur gSne (17 malades, 32%). Le reste fut sans amehoia- 

tion. 

6. La preuve objective de I’araelioration laisse loin f ® 

lioration eonstatee par simple iS 

(26%) les traces electrocardiographiques pris un mois P'"® fP'®’' i , 
Stion montrent une amelioration 4vidente et on peut en ^ e ^ant 

de 9 malades (18%) sur les 

"que"ZlaL:t\Sn”« 

au nombre de 22 {42%). 

ZUSAMMENFASSUNG 

1 . Es wnrde ein kritischer, MatoS^ W 

unternommeii zwecks Bemessung des ei j ^ur steigerung 

Durchtrennung der art. mam. mt. als emem Veiianx 

der Blutzufuhr des Myocards. Bestehen einer 

2. Initiale Laboratoriumsuntersucbungen Herzbeutel-und 

sich naturlich "elnden « des 

dem Zwerchfell-Arterieixsystem und aen p 

Coronararteriensystems. Massnabme 

3. Bei Hundeii scheint ^ ,vemi anscbliessend erne 

zum Schutze des Myocards ^coi'onm'Ltiie vorgenommen wurde. 

Ligatur der vorderen absteigen . Bewies dafbr vor, dass 

f" vermebrte Durchstrbmung des Myo- 

.. r “r 

vascularen Kraiikheiten , Ligatur der art. mam. mt untei- 

hr '?Tdirr t!£ 

SSv betrachtlichen ^“ett^fSotoStet. Nach ™rsichtiger 

warden 1-6 Monate dieser Kranken 

kllnischer Bewertung hab™ ^ ^ oder 36%) “dP''Lie 

de tlich hinter der rfiographischen Aufee—», 

Ste^L^SShScben BntPr— dergleichen Kranto 

Zeichen del Besseru g Besseren bei 22 


GLOVER AND KITCHELL 


June, 19BS 






Cor Pulmonale: 

A Semantic Consideration, with Brief 
Notes on Diagnosis and Treatment 

I. C. BRILL, M.D. 

Portland, Oregon 


There is a conspicuous lack of agreement as to what lesions or clinical 
conditions should be included in the term “cor pulmonale.” Varied and 
conflicting ^aews prevail throughout the literature, current and old -" 

p Txlru-T f pulmonale appears to have 

been in 1931 by Paul White prior to this time “emphysema heart” was 

in common use. In the first edition of his textbook on heart disease White 
speaks of pulmonary heart disease or cor pulmonale” and indicates pref- 
ference for the latter term. Twenty years later (4th edition) = he continues 
to speak of ‘ cor pulmonale or pulmonary heart disease,” using these terms 
as synon 5 ^ms. In discussing the etiology of cor pulmonale he stresses 
chronically increased resistance in the pulmonary circulation due com¬ 
monly to narrowing of the arterioles and capillary bed,” but specificallv 
excludes from this category resistance due to “left heart failure, mitral 
stenosis, or congenital heart disease.” 

In a recent review Fishman and Richards® define cor pulmonale as “a 
heart which manifests dilatation, hypertrophy, or failure secondary to 
intrinsic disease of the lungsthey specifically exclude from this definition 


‘right ventricular hypertrophy, dilatation or failure secondary to disease 
of the heart, e.g. mitral stenosis.” On the other hand, Griffith'' includes 
right ventricular changes of mitral stenosis in the general category of 
cor pulmonale; he makes a distinction between “primary” cor pulmonale 
in which “pulmonary hypertension is the basic lesion” and “secondary” 
cor pulmonale “in which the basic lesion lies not in the pulmonary cir¬ 
cuit but beyond, in the left side of the heart.” 

Oram® broadili”^ defines cor pulmonale as "hypertrophy and eventual 
failure of the right ventricle resulting from disease of the lungs, or disor¬ 
der of the jndmonary circidation." However, when he lists the specific 
lesions causing disorders of the pulmonary circulation he omits all con¬ 
genital cardiac lesions. Mack and Snider® define cor pulmonale as “right 
ventricular hypertrophy resulting from disease involving the lung and 
pulmonary circulation” but exclude from this category "other causes of 
right ventricular hypertrophy, such as mitral stenosis, congenital heart 
disease, and left ventricular failure.” Hecht," however, includes pulmonary 
valvular stenosis as well as “pure mitral stenosis” in which “secondary 
vascular changes (in the pulmonary bed) develop, apparently the result 
of long-standing pulmonary vascular congestion, high capillary and arte- 


From the Department of Medicine, University of Oregon Medical School. 

*For a comprehensive discussion of this phase of therapy and a detailed description 
of specific measures the reader is referred to a recent article by Simon Dack. 
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ventricle (in diffuse pulmonary disease) seems fairly generally agreed 
upon. The pulmonary changes destroy and narrow blood capillaries in the 
lungs, causing pulmonary hypertension, which in turn increases the strain 
on the right heart, thus resulting in dilatation and hypertrophy.” Rubin" 
states that in the absence of associated cardiovascular disease, a selective 
or preponderant enlargement of the right ventricle in emphysema is an 
uncommon finding. Florence McKeown^® in a postmortem study of 101 
cases of emphysema found hypertrophied right ventricles in 39 and normal 
right ventricles in 62 cases. White and Brenner^^ in a study of 100 con¬ 
secutive unselected autopsies found that “the majority of cases with pu- 

monary disease had normal right ventricles.There was rektive little 

correlation between changes in the pulmonary vascular tree and thickness 
of the right ventricles except in the more marked cases. . . . 

asthma, emphysema and pulmonary Uiberculosis, even though of high 
degree, do not produce cor pulmonale.” 

may cite piimaij ^ ^ ^ the pulmonary artery by 

pertension, and rteno” ^ Hence, it would appear 

tumor, aortic aneuiysm isolated right ventricular hyper- 

r^,on:\he"Snt a «d p^ilmonary circulation 
trophy develops, the ciuc ^ pathological 

A disturbed pulmonary circulation maj les 

processes; Disease Arteriosclerotic and/or 

A. “Organic” J^^Xomry arteries and their branches 

thrombo-embohc narrowing of ^ ^ either primary as m 

(with secondary er secondary to some other patho¬ 
primary pulmonary vascu ai ^ pulmonary parenchynial 

logical process. Examples of ^ ^ „ge such as patent ductus arte- 

disease, (2) congenital communkation 

riosus, septal defects, and circulation, (3) acquired cardiovas- 

between the systemic . ie^^ (4) 

cular lesions such as mitral stenoses pelvis, 

eral vascular disease such ^ ^ i^^ primary or secondary, sickl - 

(5) blood dyscrasias such as polyc>tnem , 

cell anemia, leukemia. Dvnoxemia and hypercapnia due to im- 

B. Hypoxia and Hypercapnia. >P chronic bronchit 

paired pulmonary ventilation, hypertension with or witlmu 

and emphysema, may i^ the pulmonary vessels, ^he 

demonstrable morphologic cha g i^ such cases may be dn 

ventricular hypertrophy effect of the hypertension an 

the hypertension alone or to the commn 

the hypoxemia. Hvnertension. Cases of pulmonary hyper ens 

C. Essential Pulmonary Hyp 
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proved bj’ cardiac catheterization, have been observed in which no cause 
for the hypertension could be demonstrated either clinically or at autopsy. 
It may be assumed that in such cases the hypertension and the right ven¬ 
tricular hypertrophy resulted from arteriolar spasm of sufficient degree 
to interfere with the flow of blood through the lesser circulation. 

D. Hypervolemia. Strain of the right ventricle may occur even in the 
absence of diffuse organic pulmonary vascular disease when the volume of 
blood propelled through the pulmonai'y circuit is increased. Such a con¬ 
dition obtains in the presence of septal defects and other congenital lesions 
with abnormal communications between the lesser and systemic circula¬ 
tions, in pulmonary arterio-venous aneurysms, and in polycythemia, pri¬ 
mary or secondary. 

E. Mechanical Obstruction. Obstruction to the right ventricular out¬ 
flow tract may result from valvular lesions—especially pulmonic stenosis, 
coarctation of the pulmonary artery and compression of that vessel by 
tumor or aortic aneurysm. 

F. Chest Deformities. Kyphoscoliosis and pectus excavatum are im¬ 
portant examples. The exact mechanism by which these lesions cause 
strain on the right side of the heart is not completely established. Avail¬ 
able evidence implicates pulmonary infection and emphysema secondary 
to compression of portions of the lung.^- 

Right ventricular response to disordered pulmonary circulation, regard¬ 
less of etiology, is constant. If a hypertrophied right ventricle were iso¬ 
lated from the rest of the heai't, the most discerning pathologist would 
be unable to tell whether the cause of the hypertrophy lay in diffuse lung 
disease, a congenital cardiac lesion, or pulmonaiy hypertension due to 
any of the anatomical or physiological abnormalities described above. 


VNitnin this broad range, the electrocardiogram also is non-specific 
revealing an “RVH” (cor pulmonale) pattern but not its cause (Figure 2) 
To a more limited extent this is also true of x-ray film silhouettes, espe¬ 
cially if only posteroanterior films are available (Figure 3), 

facts stand out; (1) pulmonary parenchymal disease alone, 
if it fails to disturb the pulmonary circulation, does not produce I’ight 
ventricular hypertrophy; (2) any condition which brings about increased 
resistance to the flow of blood through the pulmonary vascular bed may 
cause right ventricular strain, hypertrophy and eventual failure; (3) the 
clinical and pathological manifestation of such right ventricular hyper- 
tiophy and failure follow a fixed pattern—modified only by the symptoms 

fssociated disease-regardless of the condition which 
has distuibed the pulmonary circulation. 

‘Vnv considerations it would seem reasonable to regard 

pulmonale as a generic term comprising all types of right ventricu- 
lai strain and hypertrophy due to a disordered pulmonary circulation re- 
refe-ft it is analogous to “cor aortale" which 

^ of the left ventricle due to a disordered 

.y emic (aortic) circuit, as in systemic hypertension, coarctation of the 
aorta and aoifc valvular disease. The diffleulty in artving at a eondse 
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FIGURE 2: The electrocardiographic tracings on these two patients show striking 
similarity in the demonstration of right ventricular hypertrophy. In Case 1, the patient, 
a 56 year old woman, was found at autopsy to have intimal pulmonary arteriolar sclero¬ 
sis ; while in Case 2, a 36 year old woman, the cause for right ventricular hypertrophy 
was an interatrial septal defect. 



figure 3A figure 3B 

sSf in a iolXSf'rt 

man (surgery). 
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definition of cor pulmonale lies in the fact that the type of heart disease 
covered by that term may occur in a large variety of unrelated clinical 
and pathological conditions. However, when it is made clear that all these 
“unrelated” conditions have one thing in common, a disturbed pulmonary 
circulation, the difficulty disappears, and cor pulmonale may then be de¬ 
fined simply as right ventricular hypertrophy, strain or failure due to 
disordered pulmonary circulation. “Pulmonary heart disease,” “emphy¬ 
sema heart” and “pulmonary hypertensive heart disease,” often used as 
synonyms of cor pulmonale are less generic in their connotation. Each 
of these terms refers to a more or less specific etiology of the right ventric¬ 
ular lesion; whereas “cor pulmonale” includes all these as well as other 
varieties of isolated right ventricular hypertrophy due either to pulmonary 
or extra-pulmonary factors. 

Diagnosis 

This concept of cor pumonale focuses attention upon the essential patho¬ 
logic physiology. In any given case consideration of the various pathologi¬ 
cal processes which may disturb the lesser circuit points the way to a 
more definitive etiological diagnosis. 

A history of chronic pulmonai'y disease is present in most instances. 
In cases secondary to mitral stenosis there is a background of rheumatic 
carditis dating from childhood. In pidmary pulmonazy vascular disease 
or in primary pulmonary hypertension the history of illness is of rela¬ 
tively short duration—a few months to a year or two. The early manifes¬ 
tations are those of the underlying disease upon which ai’e superimposed, 
gradually or abruptly, the symptoms of pulmonary hypertension. The lat¬ 
ter include fatigue, dyspnea, cyanosis (often pai*oxysmal), dizziness, syn¬ 
cope and angina-like chest pains with atypical radiation. Once the symp¬ 
toms become pronounced the course is rapidly downhill, terminating fa¬ 
tally within weeks or months. Sudden death is common. 

Pertinent physical signs are dyspnea, apprehensiveness and cyanosis. 
Clubbing of the fingei's may be present. The heart may or may not show 
enlai’gement to percussion. However, palpation will reveal a pronounced 
lower sternal thrust and increased systolic pulsations in the area of the 
conus arteriosus. A diastolic “shock” may be felt in the pulmonary area 
due to forcible closure of the pulmonic valves. The pulmonic second sound 
IS greatly accentuated and systolic and diastolic murmurs along the left 
border of the sternum are common. Gallop rhythm may be present. In 
congestive right-sided heart failure may appear; more 
often death occurs before gross signs of failure develop. 

nafv characteristic finding is a prominent pulmo- 

J aitei j segment on the left border of the heart (Figure 3) The vas 
cular markings in the peripheral portion of the lungs will vary with the 
underlying cause: they may be normal, greatly increased as in atrial sen 
tal defects and in mitral stenosis, or greatly diminished as in nrimaw 

h"S:°m,v o'r Sav Lftopertenaion. The 
^ enlarged; in the stage of hypertronhv with 

out d.latat.o„ the rteht ventricle often looks „o™al onXe poJer„"t 
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rior film. With pronounced right ventricular hypertrophy and clockwise 
rotation of the heart, the cardiac silhouette is often enlarged to the left 
and may be wrongly interpreted as left ventricular hypertrophy. In point 
of fact this leftward extension of the cardiac shadow is due to enlarge¬ 
ment of the right ventricle; at autopsy the left ventricle may be found 

even smaller than normal. . ^ -nni 

The electrocardiogram offers important aid in the diagnosis of coi pu - 
monale. The most definitive evidence of right ventricular hypertrop y is 
reversal of the QRS pattern in the precordial leads. The right precordia 
leads (YiR VgR, Vi, Vo) exhibit tall R-waves with relatively small S-waves 
anfthlleft prec^^^^^^^ (V. Vo) have small R-waves and relativ^y 

deepTwaves The onset of the intrinsicoid deflection is delayed m the 
St leads and 

aLoeUted left ven« 

"‘S::-definitive patterns assodated wfth - “."t 

rBBB and less frequently s encountered as a 

in primary left ventricular disease but occasionally 

complication of ^oi’ . ., ^^^ed right axis deviation, a non- 

The standard leads usually , nositiL and clockwise rotation 

nale pattern. v,„1monale> are often seen in standard 

Tall, sharply-spiked P-*aves ( 'P ' ' fl^etion of right aiiricnlar 

leads 11 and III and m ^^^’»^°^„tVognonionic, this finding affords 
hypertrophy or dilatation. no pat ^ g 

confirmatory sis ■ (1) the patterns associated mth 

Two points merit '’P'=«'*'/“P^f’ti„logl_siinilar or almost identical 
cor pulmonale are independent of f ^ ^ in primary pulmonary 

JrLings may he obtained m atrial sepW „„rmal tracing 

I” sclerosis or in mitral st« 

may be found in right ventricular hypertrophy does 

of electrocardiographic evidence 

not exclude this lesion. q.^,gatment 

A +V.P relief of the underlying 
Treatment is directed P"”f*^,if complications. This implies eariy 

cardio-pulmonary ^i^^ases . broncho-pulmonary 

recognition and 'it” teonchitis, ?Zaci 

structive emphysema PP^^Zj’reversible cardiac lesions and thoiac 
and the early surgical correction __ description 

-Ti;;;TeomP«U.nslve dls^-i - Sole Or Sl.on Pact. 

of specific measures the leaoei 
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cage deformities. For essential pulmonary hypertension or primary pul¬ 
monary vascular disease (sclerotic or thrombo-embolic) little of lasting 
therapeutic value is available, since the undeidying pathological process 
is essentially irreversible. Temporary favorable results have been re¬ 
ported from' the use of ganglionic blocking agents (hexamethonium bro¬ 
mide)” and from adrenolytic drugs (Priscoline)." Some relief has also 
been reported from various surgical procedures such as sympathectomy 
and vagotomy. The rationale for these procedures is the assumption that a 
reversible increment of “spasm” is superimposed on the organic vascular 

obstruction. _ _ ■ , 

Management of congestive failure affecting primarily the right ventri¬ 
cle does not differ essentially from the treatment of any other type of 
congestive heart failure. Digitalis, salt restriction, diuretics and regula¬ 
tion of activity are usually effective, albeit to a less marked degree; also 
the I'esults achieved are apt to endure for a shorter period of time. 

SUMMARY 

Since the term cor pulmonale was first introduced a quarter century ago, 
it has come to mean different things to different people. A more rational 
approach to the semantologj' of the term is suggested. On this basis, cor 
pulmonale is defined as "right ventricular hypertrophy due to a disordered 
pulmonary circulation,” regardless of the cause. “Pulmonary heart dis¬ 
ease,” “emphysema heart” and “pulmonai*y hypertensive heart disease,” 
are types of cor pulmonale; each refers to right ventricular hypertrophy 
of more or less specific origin. Brief notes on diagnosis and treatment 
are presented. 

RESUMEN 

Desde que el termino cor pulmonale se introdujo hace un cuarto de siglo, 
ha significado diferentes cosas a tambien diferentes personas. Una inter- 
pretacion mas racional del termino se sugiere. Sobre esta base el cor pul¬ 
monale se define como “hipertrofia ventricular derecha debida a trastornos 
de la circulacion pulmonar” eualquiera que sea le causa. “Enfermedad 
cardiaca pulmonai’,” “Corazon enfisematoso” y “Enfermedad cardiaca hi- 
pertensiva pulmonar” son formas de cor pulmonale. Cada uno de estos termi- 
nos se refiei’e a hipertrofia ventricular de origen mas o menos especifico. 
Se presentan resumenes sobre diagnostico y tratamiento. 

RESUME 



Depuis que le terme de “coeur pulmonaire” a ete utilise pour la premiere 
fois il y a un quart de siecle, il est arrive a avoir des significations dif- 
ferentes selon les auteurs. I. C. Brill suggere qu’on revienne a une defi¬ 
nition proche de la signification veritable de ce terme. Sur cette base, le 
coeur pulmonaire doit etre defini comme “une hypertrophic ventriculaire 
droite, due a un trouble de la circulation pulmonaire," quelle qu’en soit 
la cause. Le coeur des affections pulmonaires, le coeur emphysemateux, 
et le coeur de 1 hypertension pulmonaire sont des types de coeurs pulmo- 
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naires; chacun d’entre eux est du a une hypertrophie veiitoiculaire dmte 
d’origine plus ou moins specifique. L’auteur presente de breves conclusions 
sur le diagnostic et le traitement. 

ZUSAMMENFASSUNG 

Nachdem die Bezeichnung cor pulmonale erstmals von einem Viertd- 

iatahundert eingefuhrt worden ist, ist es mittlerweile dazu geliomme , 
janinunaei l /loTimifiv vpi-t^teht Es wird eine mebr zweclc- 

unbeschadet del einhergehende Herzerkrankung” smd 

■ tpe?“ " ieaer ^ezieM sieh au, eine d. 
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The Treatment of Shock in Myocardial Infarction 

Definition of Shock of Myocardial Infarction 

In evaluating the effects of treatment on the natural prognosis of 
“shock” accompanying myocardial infarction, it is essential to define 
this type of circulatory failure irrespective of the possible misuse of the 
term “shock” in this context. The generally accepted clinical pattern 
in all types of shock consists of slightly cyanotic pallor, cold skin, exces¬ 
sive sweating, restlessness, weakness and tachycardia. These signs vary 
in occurrence and intensity. The appai-ent cidtical characteristic of the 
life-endangering shock of myocardial infarction is severe prolonged hypo¬ 
tension which may occur at the onset of the attack during the first day 
or from the second to the fourth day. 

The reported fatality rates in untreated shock of myocardial infarc¬ 
tion range from 60 to 90 per cent. The variation arises largely from the 
differences in criteria of “severity” and “duration.” The two elements 
may operate independently or concomitantly in affecting prognosis. For 
instance, a blood pressure that falls to an unobtainable level will repre¬ 
sent a threat to life if it persists for 15 minutes, or even less. A fall in 
S 3 '^stolic pressure to 85 mm. Hg. which lasts for four hours, if accompanied 
by such evidence of circulatory inadequacy as an hourly renal output of 
only 10 ml. of urine, is equally likely to lead to death. The pre-infarction 
blood pressure apparently influences the critical level of shock production. 
Thus, a hypertensive patient with fixed pressures of over 180/110 mm. Hg. 
may enter a shocklike state when his pressure falls to 110/70 mm. Hg., 
vdiereas a person whose “normal” pressure is 94/60 mm. Hg. may exhibit 
no apparent shock with a fall to 80/50 mm. Hg. Fixing an arbitrary criti¬ 
cal level of blood pressure or duration of hypotension which is applicable 
m all cases is impossible. Accumulated experience and i*eports in the litera- 
ture, however, indicate that in a normotensive patient a decrease in sys¬ 
tolic blood pressure to below 85 mm. Hg. which persists for over one 
hour IS generally accompanied by the other features of shock and if not 
treated denotes a poor prognosis. If the hypotension persists over three 
hours the shock becomes “irreversible,” and 90 per cent of such cases 
ttopj^ irrespective of possible transient response to heroic 

oflHoIrmS' exhibiting systolic hypotension 

ot fao to 80 mm. Hg. for hour or less spontaneously recover withonf 
“ 

^Aeen /O and 85 mm. Hg. may be maintained for 12 to 72 hnnre ir. 
certain patients who show no other manifestations of shnJif 7 t 
may excrete from 200 to 400 ml. of urine daily! HowerS „ver"8o'!,e! 
cent ot these pat,eats, it not treated, develop severe and «al tevLsS 
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shock. Attempts at correcting the hypotension are strongly recommended 
in such cases. 

Mechanisms of Shock 

The current knowledge of the basic mechanism of the shock of myo¬ 
cardial infarction and irreversible shock dictates to some degree the aei- 
aov employed. Two elements leading to hypotension are lecognmed 
teLXIpitated by myocardial infarction. The first consists of myo- 
Sal failure and reduced cardiac output.-* The frequent occunence 

of mild to severe pulmonary edema and of prolonge roent' 

ns well as ballooning of areas of heart muscle as observed by loent- 

genkymography. clinically “"f wamntedl 

ministration of oxygen by nasal cannula, ma contraindi- 

“f f^ thrulltCnToxrdti ‘0 Of little 

n'i— bSt except r “™-ac«" 

element leading to hypotension ^ , vegigtance in the presence of 

^1“rolTt" ; vis 

rrro“l nial^- " 

Pressor Drug Therapy 

The use of pressor agents, which 

possibly on the venou^s ^“1 ‘ successful method of 

return of blood to the that these drugs, by causing 

treating the shock of of blood has not been 

arterial constriction, maj . , the significant increase m the 

substantiated clinically, as ^ith these agents. Whereas 

rate of survival of ® ^ circulation may survive hypo- 

a patient with normal coiona y „rivnnarv arterial disease probably 
tension, those with diffuse to avoid either additional 

reauire an adequate head of ,.,e,.ioration and failure, 

of extended and advancing 

The commonly employed pie , -del Propadrine (phenylpiopano 
drlne (hydroxyamphetamine ^^“.enylphrine hydrochlorjde) 
amine hydrochloride), .aaition to their vasopressor effect, 

end Wyamine otf pic (affecting the force of 

the latter turn drugs have ® should be admm.steiecl b 

contractions) myrf ,„,os of 6 mg. 

intramuscular oi inuaveii 50 mg. 
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seconds and after withdrawal ceases within a similar period. Thus, pre¬ 
cise titration of the drug to the patient at a rate of 10 to 30 drops a min¬ 
ute (0.5 to 1.5 ml.) is required. The flow is maintained at a rate under 
1.5 ml. per minute (2.0 to 2.5 liters per day) to avoid flooding the patient. 
The infusion may be introduced through a cannula placed in the infe¬ 
rior vena cava via the femoral vein when long periods of infusion seem 
probable. The drug should be given in a concentration of 4 mg. per liter 
of 5 per cent glucose solution; it is inactivated if given in blood or plasma. 
If this concentration is ineffective, the amount may be increased to 8 mg. 
per liter and progressively to 60 mg. per liter. On one occasion infu¬ 
sion of 100 mg. per liter was necessary to successfully bridge a ci-itical 
period. In genex'al, however, if infusion of (-norepinephrine in a concen¬ 
tration greater than 24 mg. per liter for over an hour is ineffective, re¬ 
covery is unlikely. 


During therapy the patient must be constantly monitored by skilled 
attendants and *4 to Vi hoiu'ly records of rate of flow and concentration 
of the drug, and blood pressure, pulse and respiration must be maintained. 
The cessation of the infusion is attempted only after gradual decrease 
of dosage, and a glucose drip is maintained for at least one hour after 
the drug is stopped. The reappearance of severe hypotension may quickly 
result in a resistant shock if the flow cannot be rapidly started. 

(-norepinephrine has several undesirable effects. 1. It may cause slough 
of skin and deeper tissue after accidental extx*avasation of fluid. This 
may be counteracted by prompt multiple subcutaneous injections of 10 
to 20 mg. of tolazoline hydrochloride (Priscoline) or of phentolamine 
hydrochloride (Kegitine),” in 20 ml. of saline solution. 2. The transi- 
ency of the action of (-norepinephrine results in prompt hypotension if 
the infusion flow ceases abruptly. 3. The drug may lower total renal 
blood flow. This effect, however, has no significant influence on the 
favorable increase of urine secretion following restoration of adequate 
blood pressure. 4. The necessity of introducing 1.5 to 2.5 liters of intra¬ 
venous solution may flood the patient. Flooding may be prevented bv 
increasing the concentration of the drug in the infusion and by diminishing 
the rate of flow. Diuretics may be given concomitantly if fluid and sodium 
retenfon occurs, as is generall, the case in shock or congestive failure and 
as IS observed as a stress phenomenon in 75 per cent of pdcoo 
P licated nryocardial infarction..^ 6. Focal hepatic SlSs hTte'nlo'rd 

ing the infusion, b) diminishes the spvorit ® receiv- 

possibly increases the chances of recovery frl teSrswIfSicT'' 

nephrine in raising the blood pressure by inotropicIfet”™ £th he'art 
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muscle and peripheral vascular pressor reactions. It may be adminis¬ 
tered intravenously as a drip infusion in a dose of 300 to 1000 mg. per liter 
of 5 per cent glucose or by intravenous injection of a single dose of 5 
to 25 mg. It does not produce as rapid and as high an elevation of blood 
pressure as norepinephrine, and occasionally it fails to produce a pressor 
effect in cases where the latter drug may be successful. It has an advan¬ 
tage in that after the blood pressure has been raised to an effective level 
by drip infusion or by intravenous injection of a single dose, it may be 
administered subcutaneously in doses of 5 to 30 mg. at intervals of jA 
to 2-^ hours. This route is feasible since Aramine generally retains 
its pressor effect for 30 to 120 minutes and since it does not cause tissue 
necrosis proportionate to its pressor effect. In addition, it probably causes 
less decrease of renal blood flow than norepinephiine. 

The mechanism of restoration of natural pressor influences is not known.. 
With therapy the resumption of normal pressure may be either abiupt 
or gradual. For this reason pressor agents may be required foi pen 
of one hour to 20 days before recovery. Six hours to three days of tieat- 

ment are not unusual. 

Irreversible Shock 

.■Irreversible” shock is likely to develop if j 

within three hours. Eecovery occurs “ “feausef of teeversible shock 

have been given for the failure of a 
aie not k ’ . . treatment and for the transiency of pressor re¬ 
patient to release of ferritin or vasodepressor 

sponses to drugs. These aie ) development of acidosis 

substance (VDM) by the hypoyc 1 ™, h) the ^evelopm^^ i„,iaentally 

which diminishes the effec s o p i'’ c) decreased blood 

tends toward precipitation the lungs, brain and 

coagulability and forma ion o rapidly developing bacterial 

kidney,- d) absorption into farther damage to the 

exotoxin from hypoxic intesW 3 pecifically by faulty 

myocardium by ischemia is and f) possible adrenal secre- 

carbohydrate metabolism o possible causes, oxygen inhalation, 

tory insufficiency. In the light ot P amounts of fluid and carbo- 

administration of heparin and intestinal antibiotics, e.g., 

hydrate by parenteral or or therapy without concomitant 

Bacitracin or Polymyxin, , ^^g^^ya^ically valuable. Unfortunately, 

sodium retention may ^ clinically proved to increase the chances 

none of these measures h^s be . effective in animal expeii- 

of a patient’s recovery, '.^ration of adrenal corticoids, such 

mentation. In certain cases ^^^^^^ously, has seemed to potentiate 
as hydrocortisone, 100 to i^as been demonstrated experi- 

the Ltion of the Pressor amine drugs a^has^^ ineffective, 
mentally--; shock include: 1. Rapid trans- 

Other measures used m the patients with elevated venous pi es- 

fusion or plasma infusion ml. per minute)^^-^^ or by the 

sure) by the intravenous route (3 to 
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intra-arterial route (10 to 60 ml. per minute).--' 2. Hypothermia has been 
reported by Weil in shock of bacteremic infarction-- and by Vogelsang in 
shock of myocardial infarction.^® The latter author reported_ that three 
patients with severe hypotension promptly recovered after infusion o± 
250 ml. of iced (4° C.) plasma. No confirmation of these results has 
been reported. 3. General care of the patient is important, including ade¬ 
quate rest without excessive use of opiates which cause respiratory de¬ 
pression or antidiuretic effects, attention to bowels and skin, and oral 
intake of food. Any serious arrythmia should be corrected, but it should 
be noted that Pronestyl may accentuate the hypotension. 


Co7ich(sio7is 

The hypotension complicating acute myocardial infarction presents a 
threat to life when it is manifested by a shocklike clinical pattern, espe¬ 
cially if associated with severe oliguria. The critical level of hypotension 
is dependent on the pre-infarction blood pressure. 

If the hypotension is very severe or persists over three hours the shock 
becomes irreversible and chances of successful therapy are greatly re¬ 
duced. Definitive therapy should be instituted promptly and maintained 
until recovery is assured. 

Transient benefits may be obtained by use of short-acting pressor amines 
and transfusions, but in general recovery is dependent on the use of the 
longer-acting pressor drugs, i-norepinephrine and metaraminol (Ara- 
mine). Constant monitoring of the patient’s condition and of the therapy 
is necessary. 

Since both myocardial failure-' and peripheral vasomotor mechanisms 
are responsible for shock, additional measures are recommended, namely, 
oxygen inhalation, use of digitalis and heparin, adequate carbohydrate 
and fluid intake, and avoidance of sodium and water accumulation and 
acidosis. Adrenal corticoids may be helpful in potentiating the pressor 
amines, but clinically they have not proved consistently valuable. 
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Editorial 


1 


The Value and Significance of International Congresses 


In responding to the Editor’s request for an article on the value of inter¬ 
national medical congresses, I recall an analogy I made in discussing this 
subject at the Third International Congress of our College at Barcelona. 

Flying up the length of the African continent with the leisurely gait of 
a flying boat to attend our first congress in Rome, we passed over the great 
African lakes, the source of the river Nile, and then over the vast Sudd 
region, one of the world's unique natural phenomena. For several hours, 
and covering hundreds of miles, we flew over a vast plain thinly covered 
with water so that stunted shrubs on tiny hillocks barely raised themselves 
above the flat mirror which continuously reflected the disc of the sun. It 
was this vast spongy marsh, called the Sudd, which baulked the efforts of 
the early geographers in tracing the Nile to its source. As we approached 
Khartoum we could see the river taking definite shape until, reinforced by 
the waters of the Blue Nile from the Abyssinian highlands, it became the 
mighty stream which has played so unique a part in history, as it still does 
in the vital economy of the land of Egypt. Carrying with it the rich silt 
of the African hinterland, the Nile, depositing this wealth in its lower 
reaches, becomes the very life-blood of Egypt; and this feature alone has 
made possible a civilization which has stretched back over fifty centuries. 

Musing on these matters, it seemed to me to present an anajo^y of 
manner in which we at times foregather from all quarters of the earth 
into a strong body with a designed scientific outlook. Meeting together 
tas. and polling Lr knowledge, our experiences, end our 
give direction and force to the most vital of the sciences ^ f f 
kind. Here we crystallize ideas into vital concepts and in the fiie of debate 
mould them into weapons against disease and death. ^ 

To many participants the stimulating atmosphere of the 

the uLost value, to others again it connotes the ^-kedd^ of 
certain shibboleths, the abandonment of methods which have “ 

to be false fads To those whose minds still retain a measure 1 

etestidt , in shor? those who can accept and accommodate new ideas, such 
a conference can be a fine regenerating experience. 

gresVthtlueC"^^^^^^^^ 

Iwt IXlpeZ;::::: Lre important, which are always 

"‘Tteip-yrcra" 

conference goes a long way to cemen e United in a com- 
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alleviation of human suffering, we cannot fail to perceive that the service 
of Humanity is a thing above and apart from political and national 
boundaries. 

I The proof of this is demonstrated almost daily. Let there befall some 

great catastrophe, be it fire, or famine or pestilence; and we hasten to ex¬ 
tend our help in a truly Hippocratic spirit right across political frontiei's, 
because we are dealing with suffering fellow human-beings. 

Such then is the pure humanitarian spirit which still has to find room 
in the hearts of our political-dictators before any conference on World 
Peace can be successful. 

^ Gathered together in our great congresses, bound by the age-old dicta 

^ of Hippocrates, let us do our utmost to foster this spirit while worshipping 

' at the altar of scientific knowledge. So doing we must inevitably spread 

I the leavening influence of this broad humanitarianism until it breaks down 

the barriers and ‘curtains’ which still becloud our horizon. 

DAVID P. MARAIS, M.D., F.C.C.P.* 

^ Capetown, South Africa 






FIFTH INTERNATIONAL CONGRESS ON DISEASES OF THE CHEST 
Tokyo, Japan September 7-11, 1958 

Judging from advance registration and the interest expressed by physicians 
throughout the world, it appears that the Congress to be held in Tokyo, Japan, Septem¬ 
ber 7-11, 1958, will be highly successful. The Congress is sponsored by the Council 
on International Affairs of the American College of Chest Physicians and presented 
under the patronage of the Goveimment of Japan and the Japan Science Council, with 
the Honorable Nobusuke Kishi, Prime Minister of Japan, serving as the Honorary 
President. The Congress has been endorsed by the Japan Medical Association. The 
following scientific and social progi’am will be presented. 

SCIENTIFIC PROGRAM 
Monday, September 8, 1958 


Morning Session, Hall I—Tuberculosis 

C/iati Kumagai, Professor of Internal Medicine and Phthisiology, Research 

Institute for Tuberculosis and Leprosy, Sendai, Japan . 

Donald R. McKay, Associate Clinical Professor of Medicine, University of 
Buffalo School of Medicine, Buffalo, New York, U.S.A. 

Kanamydn 

Hamao Umezawa, Tokyo, Japan 

The Natural History of Tuberculosis in the Human Body , j 

J Arthur IMyers, Professor of Internal Medicine and Public Health, Medical and 
Graduate Schools, University of Minnesota, Minneapolis, Minnesota U.S.A. 

Blood Concentrations of INH in Systemic Pulmonary Suprahepatic and Porta Vessels 
Ovidio Garcia-Rosell, Professor of Phthisiology, University of San Marcos, Lima, 

Peru 

In Vitro and In Vivo Activities of Kanamycin 
Ken Yanagisawa, Tokyo, Japan 

Tuberculin Skin Sensitivity in Old Age , t:, j 

0 D Beresford, Poole Chest Clinic, Dorset, England 

r “ Tme^ia^e Ej.erltu., University 

School of Medicine, Milwaukee, Wisconsin, U.b.A. 

S„vge.y, Hcpit.l E. Herriot, Lyon, France 

PANEL DISCUSSION ON TUBERCULOSIS 

Modcra^or:.^^^^ H. Walker, Medical Director, Leahi Hospital, Honolulu, Hawaii 

''Miguel D. Canizares, Medical Director, Quezon Institute, Quezon City, 
Fmaiat? Donomae, Professor of Internal Medicine, Osaka University, 
p|‘S’w!^Edwards, Honorary Consulting Chest Physician, Birmingham 
Sf Er\ SS'and Service, Schonl ot Medi- 

cine, Ankara University, Ankara, Tuikey 

Morning Session, Hall ll-Miscellaneous Topics 

Chairtnen^o imamura. Emeritus Professor of Medicine, Faculty of Medicine, 

^"^atel Chest Institute, University of Delhi, 

Delhi, India 

B7s“nTp"hVn?.1etJS:’chW State Hospital, Athens, Greece 

Wm°r^v5»n?Le°etrer in Ghest Diseases, University of Ceylon, Colombo, 

S'rtny of Tol,er.«l.rfs,l>y f"-™v.o.os, lo—.vi-ory ood fofrofls.olor 

of Fat and Fatty Acid Colloid Mpflicine Tokyo University, Tokyo, Japan 

Ilf """ 

College, New York, New York, U.S.A. 
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Oyspncc cf Systemc Ncrvcux fiolc Oicnecpholiquc Troubles Foncionncls 

Andre Dussert, Meynard Public Sanatorium, Beiperac, France 

The Signifitance ond Possible Causes of Non-Specific Tuberculin Sensifivify 

Lydia B. Edwards, Medical Director, Tuberculosis Program, Division of Special 

Health Services, Department of Health, Education and Welfare, Washington, 

D. G., U.S.A. 

Experimental Anastomosis of the Pulmonary Artery fo Iftc Right Auricle 
N. Salonikidcs, M. Frangopoulos and Constantin J. Tountas, Assistant Pro¬ 
fessor of Surgery, University of Athens Medical School, Athens, Greece 
Experimental and Clinicaf Experience with a Valvular Prosthesis in the Correction of 
Interatrial and Interventricular Septal Defects 

Ramon Larios, Medical Director, Sanatorio Nacional, Tegucigalpa, Honduras, 
Edward Fitch, Gumersindo Blanco and Charles P. Bailey, Bailey Tlioracic Clinic, 
Philadelphia, Pennsylvania, U.S.A. 

The Treotment of Pulmonory Tuberculosis from Standpoint of Surgery 

Masao Tsuzuki, Medical Director, Japanese Red Cross Hospital, Tokyo, Japan 

Results of Aortic Homografts Preserved in 80% Alcohol and 4% Formalin. 

Experimental Study 

Giocondo Villanova Artigas, Sanatorio do Fortao-Curitiba, Curitiba, Brazil 
Present Day Aspects of Cardiovascular Physiologic Problems in Aviation Medicine 
H. A. Smcdal, Captain, MC, United States Navy 

Afternoon Session, Hall I—A • Fungus Infections 
B - Clinical Aspects of Cardiopulmonary Function Studies 

Chairmen: 

Attilio Omodei Zorini, Director, Carlo Forlanini Institute, Rome, Italy 
Andrew L. Banyai, Professor of Medicine, Emeritus, Marquette University 
School of Medicine, Milwaukee, Wisconsin, U.S.A. 


Symposium on Fungus Infections 

Modern taboratory Methods in the Diagnosis of Systemic Fungus Infection, 
Tissue Cultures 


Including 


ttowara Larsh, Department of Health, Education and Welfare, Public Health 
Service, Kansas City, Kansas, U.S.A. 

Clinical Recognition and Treatment of Histoplasmosis and Blastomycosis 

Michael L. Furcolow Medical Director, Chief, Kansas City Field Station. De- 

KaiSs^u's A Education and Welfare, Public Health, Service, Kansas City, 


ijf.'*/."’* Surgical Treatment of Coccidioidomycosis 

vi/le Californii" U f ^ Director, Tuiare-Kings Counties Sanatorium, Spring- 


ffic v.i>nfcai MspecTs or c.arcfioputmonciry Function Studies 
Disability Evaluation Following Chest In/ury 

Friedrich W. Koch, Stadtische Krankenanstalten, Essen, Germany 
Pulmonary Insufficiency Among Japanese People 

Medical Director of Tuberculose Clinic and Hiroshi Sasamoto. Asso 
ciate Professor of Medicine, Keio University, Tokyo, Japan 
Principles of Ventilotory Control In Pulmonary Emphysema,- Priority of Diminution o 
Breathing Energy over the Respiratory Center ^ 

Alran L. Barach, Clinical Professor of Medicine, Columbia Universitv Cnilptro p 
Physicians and Surgeons, New York, New York USA College o, 

Cordiorespirotory Function in Thoracic Surgery 

MedM School 

wl-h .ho„ Oh,o,„, 

I ilhelm Bolt and Hans Rink, University of Cologne, Cologne, Germany 
Moderator: DISCUSSION ON CAROIOPUIMONARY FUNCTION 

University Medical School, Fukuoka, Japan 

versity of Madrid, Madrid, Spai7 Faculty of Medicine, Uni- 

CologneTcologn^GerSyUniversity Clinic, University ol 
Aires, BuenorAires7i^”ntin7 tuberculosis. University of Buenos 
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Afternoon Session, Hall ll-Miscellaneous Topics 

Miguel D. Canizares, Director, Quezon Institute, Quezon City, Philippines 
Oyidio Garcia-Rosell, Professor of Phthisiology, University of San Marcos, 

Lima, Peni 

New Je«ey Dep.rtaent ,t Labor 

Nato"B.''si?h»t, Chiel et Allergy, Lawrence Quigley Hospital, Lynn, M.ssa- 
chusetts, U.S.A. . „ .,i 

Soodo Medical College, Seoul, 

...d Paupl. Pant.suwan, Sirirai 

Hospital Medical School, Dhonburi, Thailand 
University Medical School, Fukuoha. Japan 

Treatment of Tuberculous Ce^ical Lynphaden.t.s 

Mumtaz Hussain, Lahore, Pakistan 

Effects of Isoniazid on P'/”/”", Professor of Medicine, University of Illinois 
Lyle A. Baker Associate gmical Piot Chicago, Illinois, U.S.A. 

Ss,lsrs=nto---— 

Sd He«ta™.ro«.p.-< «edj. 

surgery, Medical College, Amritsar, 

iSerBtt,"^^^ Hospital, 

Sro“y Ss SvS\t“’aad Chikalom. Shinohara, Send.., Japan 
PWbologWb verondert. Berlin, Germany 

Medicine, and IvaUiari Pennsylvania, U.S.A. _ 

Medical College, of Pulmonary P“^“9°"ThimTang Huang and 

Clinical of Internal Medicine and Chin L g 

Taiwan Umvera.ty Hesp.tal, 

Tuesday, September 9, 1958 
Hall i-The Heart and Circulation 

Chairmen: ^ Education, Lovelace Foundation, Albu 

Birector. University Clinic, University o 

&e?«;,‘SrsTrgeo.., Casa de Saude Matar.aso, Sa. PanK 
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The High Incidence of Peptic Ulcer in Obstructive Emphysema with Cor Pulmonale 

Mack L. Gottlieb, Chief Medical Officer, United States Veterans Administration 
Regional Office, Manila, Philippines 
The Management of Cardiospasm 

David H. Waterman, Thoracic Surgeon, University of Tennessee Memorial Re¬ 
search Center and Hospital, Knoxville, Tennessee, U.S.A. 

Staphylococcal Pneumonia; Its Treatment and Comp/icofions 

William C. Rountree, Major, MC and Manard E. Pont, Captain, MC, United States 
Air Force 

Afternoon Session, Hall I—Benign and Malignant Tumors of the Chest 

Chairmen: 

Yoneji Miyagawa, Professor of Surgery, University of Tokyo College of 
Medicine, Tokyo, Japan , „ i-i. 

Raul F. Vaccarezza, Director, Tuberculosis Clinic and Professor of Rat"- 
ology. Faculty of Medicine, University of Buenos Aires, Buenos Aires, 
Argentina 

The Cytology of Lung Cancer in Heavy Smokers in 

Carlo Sirtori. Director and Professor, Istituto Nazionale per lo Studio e la Cura 
del Tuniori, Divisione di Anatoniia e Istologia Patologica, Milan, Italy 
Cancer of the Long 
Kunio Ota, Tokyo, Japan 

The Incidence of Pulmonary Neoplasms in the World . . .... n 

Giovanni L’Eltore, Assistant Director, Carlo Forlamni Institute, Rome, Italy 
Considerations of a Pathologist about the Cytodiagnosis of Bronchial Tumors, 

BS-S'pierson, Chief of Research, Pathologic Anatomy, University of Nancy, 
Nancy, France 

Hospital, Tokyo, Japan 

Pulmonary Cytology in Malignant and and Chest 

Sr San 

Francisco, Califoimia, U.S.A. . j tk ,r,r,v 

PANEL DISCUSSION ON BENIGN AND MALIGNANT TUMORS OF THE CHEST 

'”'’*’'Dona(o G. Alnrcon. Professor of Clinical Medicine. Nation.l University 
of Mexico, Mexico City, Mexico 

'’"""'■'.resn SI. Dolioi. de Slontreynnud. Pneuntologist, Centre Reginel Anti- 

S?eVi™lt P" f'e””' of Surgery, Lund University. M.ln. 0 , Sweden 
Hisao Yamashita, Tokyo, Japan 

Afferncon Session, Hall ll-Cordiopelmonary Disease and Pedialncs 

M.'r. Heynsius von den Berg. 

School Hospital, Tokyo, Japan u-.cie , 

'"'TVI 

Children Director Pediatric Cardiophysiology Depaitmen , 

SuSrCh&enrHospital, Chicago, Illinois, U.S.A. 
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ThWy-Three Year Review of Rbcumaftc Fever and Rheumatic Heart Disease in Rhode 
Island 0925-1958} 

Bauice Feinberg, Physician in Chief, Department of Pediatrics, Rhode Island 
Hospital, Providence, Rhode Island, U.S.A. 

Cordiovolvuloscopy 

Shigeru Sakakibara, Professor of Surgery, Heart Institute, Woman’s Medical 

College, Tokyo, Japan 

long Ventilation in Mitral Stenosis 

Nicholas Tsamboulas, Professor of Medicine, E. Economidcs and G, Hadji 
Diniitriou, University of Athens, Athens, Gi'eece 
fsoniozid Therapy of Primary Tuberculosis in Children 

Katherine H. K. Hsu, Assistant Professor of Pediatrics, Baylor University School 
of Medicine, Houston, Texas, U.S.A. 

Therapeulic Pneumoperitoneum in Tuberculous Filipino Children 
Mita Pardo de Tavera, Resident Physician, and Gloria Calderon, Quezon Insti¬ 
tute, Quezon City, Philippines 

Results from Current Trials of the Prophylactic Possibilities of fsoniozid in Preventing 
Meningitis and Other Complications of Primary Tuberculosis in Children 
Frank iMount, Operational Research Section, Public Health Service Tuberculosis 
Program, Washmgton, D.C., U.S.A. 

Immunization Against Tuberculosis with a Synthetic Antigen 

Professor of Infectious Diseases, National University School 
of Medicine, Mexico City, Mexico 

Myxoedemo Heart In Children 

I. P. Bronstein Professor of Pediatrics, University of Illinois College of Medi¬ 
cine, Chicago, Illinois, U.S.A. 


weanesaay, September 10, 1958 

/Horning Session, Hall I—Cardiovascular and Pufmonory Suraerv 

Chairmen: ' ^ r 

H.?piW lots: 

ifrqt.fK'kSS'Albu- 
Open Cardiac Surgery 

il4?bSrT.S“,SL°' a..<i Sl,i„„, 

Funnel Plostic; A Treatment for Chronic tmpyema Cavity 

SIS, University .J 

Oosta-Pfeuropneumonectomy 

Nunzio M. DiPaola, Professor of Surgery. University of Rome, Rome, Italy 
Ulodcrator: on AVIATION MSDICINC 

quer^e. New Mexrco,^!|’A°^ Education, Lovelace Foundation, Albu- 

Panel: 

Air Forces, UnAedMatefAir^orce”^*^**^*^’ Services, Pacific 

CaliforniarphS.A!*'^*’ American World Airways, San Francisco 

aiasamitsu Oshima, Tokyo, Japan 

poration, LondoA, Officer, British Overseas Airways Cor- 

H. A. Smedal, Captain, MC, United States Navy 

cl ,bc 

Ciicir., Bvrgary, H„pM e. Herri,., Lyon 
«ni.o„ity, s.„..i, 
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Cerfain Efioiogic, Pathogenic and Clinical Aspects of Pneumonoconiosis 

Raul P. Vaccarezza, Professor of Phthisiology, University of Buenos Aires, 

Buenos Aires, Argentina 

Manganese Intoxication 

Ubaldo Roldan V., Professor of Medicine, National University of Mexico, 
Mexico City, Mexico 
Studies on Asbestosis 

Zenji Horai, Professor of Medicine, Nara Medical College, Osaka, Japan 

Silicosis 

C. J. B. Muller, Head, Department of Radiology, Karl Bremer Hospital and 
University of Stellenbosch Medical Faculty, Cape Town, South Africa 

Follow Up Studies of Simple Silicosis Among Retired Miners 
Shuei Nozaki, Niigata, Japan 
A Review of Beryliosis Therapy 

Harry E. Tcbrock, Assistant Professor of Research Pharmacology, University 
of Miami School of Medicine, Douglaston, New York, U.S.A. 

Serum Isoniaxid Concentrations in Japanese Females and the Effect of the Simultaneous 
Administration of PAS 

W. C. Morse, Major, MC, T. S. Rei, F. T. Roque, Lt. Col., MC., and C. S. Christian¬ 
son, Lt. Col., MC, United States Army, Camp Zama, Japan 

Rheumatoid Pneumoconiosis 

Jethro Gough, Professor of Pathology, Welsh National School of Medicine, 
Cardiff, Wales 

Koniomycoses from Occupational Vegetable Powder Inhalation 
Balazs Bugyi, Budapest, Hungary 

Surgical Management of Acute Respiratory Emergencies 

Henry J. Stanford, Thoracic Surgeon, Tucson Medical Center, Tucson, Arizona. 


Afternoon Session, Hall l—Bronchoesophagology and Miscellaneous Topics 

Chairmen: 

Donato G. Alarcon, Professor of Clinical Medicine, National University of 
Mexico, Mexico City, Mexico 

Jo Ono, Professor of Bronchoesophagology, Keio University Medical 
School, Tokyo, Japan 

The Historical Review of Chest Surgery in Japan 

Hiroshige Shiota, President, Nippon Medical College, Tokyo, Japan 

Vascular Anomalies Obstructing the Trachea and Esophagus; Their Diagnosis and 

Paul"H?^ Holinger, Professor of Bronchoesophagology, University of Illinois 
College of Medicine, Kenneth C. Johnston, William E. Riker and W illis J. Potts, 
Chicago, Illinois, U.S.A. 

An Analysis of Five Year Survival Cases Following Radical Esophagectomy for 

Kome°i^NakaTama, Professor of Surgery, Chiba University School of Medicine, 
Chiba City, Japan 

Reconstruction of the Esophagus i 

Kwang-Shun Lu, Professor of Thoracic Surgery, National Defense Medical 

Center, Taipei, Taiwan 

The Endoscopic Therapy of Parenchymal Tuberculosis . , m 

Albert A. Carabelli, Chief of Thoracic Medicine, St. Francis Hospital, Trenton, 

New Jersey, U.S.A. 

University of N.nples, Naples, Italy 

Cancer of the Esophagus 
Luji Katsura, Sendai, Japan 

Fifteen Unrecognized or Neglected Physical Signs in the Diagnosis of Chest Diseases 
Coleman B. Rabin, Assistant Clinical Professor of Medicine, Columbia Univei- 
sity, New York, New York, U.S.A. . . „ i 

The Study of Mycosis on a National Wide Scale Program Developed in Venezuela by 

central University School of 

Medicine, Caracas, Venezuela 

S'effa'X’&y and Allied Sciences, Missonri 
State Sanatorium, Mount Vernon, Missouii, U.S.A. 
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Afternoon Session, Hall II—Miscellaneous Topics 

Chairmen; 

Eimg Soo Han, Assistant Professor of Internal Medicine and Bncteriolopry, 
Taegu Sledical College, Seoul, Korea 

Hastings H. AValker, Medical Director', Leahi Hospital, Honolulu, Hawaii 
The Relationship Between the Structure of the Pulmonary Lymph System ond the 
Genesis and Development of Pulmonary Diseases 

Chuzo Nagaishi, Professor of Sui'gery, Kyoto University, Kyoto, Japan 
Ten Year Follow-Up of Antimicrobial Treatment of Pulmonary Tuberculosis 
Hyman I. Sapoznik, Attending Physician, Chest Department, Michael Reese Hos¬ 
pital and D.avid B. Radnor, Chicago, Illinois, U.S.A. 

Spontaneous Pneumothorax in Hawaii 

Edmund L, Lee, Queen's Hospital, Honolulu, Hawaii 

The Pathogenesis of Tuberculosis and the Prevention of Cavity Formation 

Yuichi Yamamura, Professor of Biochemistry, Kyushu University Medical 

School, Toyonaka, Japan 

Spontaneous Pneumothorax 

Ralph Volk, Captain, MC, United States Navy, Yokosuka, Japan 
Antituberculosis Program for El Salvador 

Jose F. Valiente, Pr^essor of Tisiology, University of El Salvador Medical 
School, San Salvador, El Salvador 

Congenital Sronehoesophagcal Fistula Without Esophageal Atresia 

Honorary Thoracic Surgeon, St. George’s and Masina 
xiospitals, Bombay, India 

The Role of Humorol Foctors in Native ond /Acquired Resistance to Tuberculosis 
Shuusuke Tsuji, Professor of Medicine, Kyoto University, Kyoto, Japan 
i>^Stoehho?m°^ Ambulant Chemo-Antibiotic Therapy from the Central Dispensary 

Isador L. Bluhm, Docent Professor, KaroHne Institute, Stockholm, Sweden 
‘■°']"’30-Tracheal-Bronchial Local Anesthesia by Nebulhation 

AMo G. Remormo, Bronchoseopist, Hospital de los Ninos, Buenos Aires, Argen- 
Die Contusio Thoracis und ihre Folgen 

Helmut P. Kuemmerle, Universitats-Frauen-Klinik, Tuebingen, Germany 

Present Status of Tuberculosis in Ceylon ^vunagawa, Japan 

cSL.’c.S""'"' Medici 

Pulmon^y Manifestotions of Some Tropical Diseases in ThniUnJ 

Thahan?'" Prijyanonda, Bangkok, 

Angeles,'CMffolni?aS.A!"®“''''‘"*’ Surgery, State of California, Los 


Thursday, September 11, 1958 


Morning Session, Hall i-Tufaercuiosis 

CnazTvnen: 

feesu'"rC»i'SJ^V,TO?Sa" PWl'isiology, Central Dniversil, 
c.n.n-pi-i, sa. p.b,o, Pi.ii,p,i„. 
C.wl]daiBlrf’open Miavaran, Tehran, Iran 

Resection and Thoracoplasty ’ ^ ^orlamni Institute, Rome, Italy 
m mura, Osaka University, Osaka, Japan 
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Treatment of Pulmonary Tuberculosis with Thiosemicarbazone-lsonicotil Hydroxide 

Miguel Jimenez Sanchez, Professor of Clinical Medicine, Anti-Tuberculosis 
Sanatorium, Huipulco, Mexico 

Scalene Node Biopsy (Daniels' Operation) in the Diagnosis of Diseases of the Chest 
Erik J. Hedvall, Professor of Phthisiology, Uppsala University, Uppsala, Sweden 
Tuberculosis in Industry 

P. K. Ghosh, Associate Professor of Medicine, R. G. Kar Medical College Hos¬ 
pitals, Calcutta, India 

Atypical Acid Fast Bacilli and Their Clinical Significance 

Emil Bogen, Pathologist, and Ann D. Staatz, Head Physician, Olive View Sana¬ 
torium, Olive View, Califomia, U.S.A. 

The Value of Chemotherapy for Active Pulmonary Tuberculosis Patients Treated on an 
Out-Patient Basis In Korea 

Eung Soo Han, Assistant Professor of Internal Medicine and Bacteriology, Taegu 
Medical College of Korea, Kiho Kim and Hae Won Pyun, Seoul, Korea 


Morning Session, Hall II—Miscellaneous Topics 

Chairmen: 

Pholpoke Thip, Instructor in Surgery, Army Medical Service School, 
Bangkok, Thailand 

M. Jay Flipse, Jackson Memorial Hospital, Miami, Florida, U.S.A. 

Tumors of the Thymus Gland 

Seizo Kalsunuma, President, Nagoya University, Nagoya, Japan 

Differential Diagnosis and Therapy of the Pulmonary Manifestations of Collagen 

ufe^ter^Koch-Weser, Associate Professor of Medicine, Western Reserve Univer¬ 
sity School of Medicine, and Antonio Carlos Debes, Cleveland, Ohio, U.S.A. 
Pulmonary Acariasis 
Manabu Sasa, Tokyo, Japan 

The Detection of M. Tuberculosis in Sputum by the Use of X-Irradiated Guinea Pigs 
Joseph A. Schwartz, Assistant Professor of Medicine, University of California 
Medical School, Charles M. Carpenter and A. W. C. Naylor-Foote, Los Angeles, 
California, U.S.A. 

Pulmonary Paragonimiasis in Japan 
Ichiro Miyazaki, Fukuoka, Japan 

Gastrointestinal Manifestations in Posterior Wall Myocardial Inforction 
A. David Etess, Attending Physician, Loomis Hospital, Liberty, New loiK 

Yasuyuki Kano, Professor of Surgery, Keio University, Tokyo, Japan 

Vocal Cord Paralysis Related to Diseases of the Neck and Thorax 

Nathaniel M. Levin, Clinical Assistant Professor of Surgery, University of Miami 
School of Medicine, Miami, Florida, U.S.A. 

Bronchiectasis and Cystic Diseases of the Lung , r, • t 

Naoshi Kumagai and Shogo Awataguchi, Tohokii University, Sendai, 

Radiological Evaluation of the Heart Size in Relation to Surface Area and Shape of 

sSel *A.'^™“4lsmai^“ciinical Associate Professor of Medicine, University of 
Southern California, Norman Zheutlin and Bernard J. 0 Loiighlin, Unneisity of 
California, Los Angeles, California, U.S.A. 

Chief, Dep..tment of Pol..on«.y Diseases, 
Philadelphia General Hospital, Philadelphia, Pennsylvania, U.S.A. 

Physician, Chest Clinic, Anti-tabercu- 

' losis Association, Sydney, Australia 

A Simple Method for Evaluating a New Oral Bronc^dilator v Shinlev 

Richard I. H. Wang, Indianapolis General Hospital and Robert L. bhipiey, 

Indianapolis, Indiana, U.S.A. 

Taha°rGS"ASistant Professor of Medicine, Cairo University, Cairo, Egypt 

Kaq^in E^obtTer^^^^^^ 7s™fstL?Pro1eslT^^^^^ San Carlos 

University, Guatemala City, Guatemala c » • 

The Problem of Tuberculosis in East Pakistan 

Giasuddin, Dacca, East Pakistan 
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Subjects and Discussion Leaders 
Thursday afternoon, September 11 

Management of Emphysema 

Andrew L. Banj'ai, Professor of Medicine, Emeritus, Marquette University School 
of Sledicine, Milwaukee, Wisconsin, U.S.A. 

Alvan L. Barach, Clinical Professor of Medicine, Columbia University College of 
Physicians and Surgeons, New York, New York, U.S.A. 

Donald R. McKay, Associate Clinical Professor of Medicine, University of Buffalo 
School of Medicine,^ Buffalo, New Yoi'k, U.S.A. 

Makoto IMurao, Chief, Internal Medicine, Tokyo University Hospital Policlinic, 
Tokyo. Japan 

Tetsuro Yokoyama, Assistant, Department of Medicine, Cardiopulmonai’y Labora¬ 
tory, Keio Univei-sity, Tokyo, Japan 
Cardiac Physiology: Veetorcordiography: Ballistocardiography 
Eiichi Kimura, Sendai, Japan 

Noborn Kimura, Kyushu University Medical School, Fukuoka, Japan 
E. A. McMaster, Internist, Seaforth Medical Clinic, Seaforth, Ontario, Canada 
lasusiu Mizuno, Nagoya University Hospital, Nagoya, Japan 
Shiro Osajima, Professor of Internal aiedici"'. 'I* - r • ’ ‘ -in 
Gerhard Schumacher, Chief of Internal ■' ■ • ■ - Hospital Berlin 

Germany ' 

Treatment of Pulmonary Infections, Medical ond Surgical 

Seymour M. Farber Associate Clinical Professor of Medicine, University of 
California School of aiedicine, San Francisco, California. U.S.A. 

®»suchi Professor of Radiology, Jikeikai Medical School, Tokyo, Japan 
^acob L. JLwks, Fox River Tuberculosis Sanitarium, Chicago, Illinois, U.S.A^ 
SusSs, li.S.A ’ Medicine, Harvard Medical School, Boston, Massa- 

Surgery, Chemotherapy and Radiation Therapy of lung Tumors 

Crty!Mexicf Clinical Medicine. University of Mexico, Mexico 

cS^'pMj'ippin^r"""”’ Surgery, University of Santo Tomas. Pasay 

ofema! Japan University Medical School, 

^an S. Netto, Asuncion, Paraguay 

KeTp'oiul^aSotTokrotl'pfn"®'”"’ Arizona 

Bronchoesophagology 

""<1 P,ovi- 

Sanatomm, Waiakoa, Maui, Hawaii 

legeof Medicin^ChicSTlllinl^ University of Illinois Col- 

Tokyo, Japan Bionchoesophagology, Keio University Medical School 

“T"' V s a’ 

Medical School, okka, Ja^an Osaka Municipal University 

Monagernenf of the Coronory Patient 

Medicine, University of Minnesota 
Tok^o JapLT’ Internal Medicine, Nihon University Medical College, 

Congestive HearJtl^arT^^^' Medicine, University of Athens, Athens, Greece 

'™kf.Wisc;Jta,n.sY”'’ Departmait, Lnk.jide Labo,al„,i„ Mil 

PP£:r::r. 

Waki..k„;K?S,f/.p"„ 


T.i> - . 
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Surgery of the Coronary Artery and Others 

Bomy R. Billimoria, Honorary Thoracic Surgeon, St. George’s and Masina Hos¬ 
pitals, Bombay, India 

Franklin R. Smith, Clinical Associate, Department of Surgery, University of 
Washington School of Medicine, Seattle, Washington, U.S.A. 

Arthur E. Strauss, Assistant Clinical Professor of Clinical Medicine, Emeritus, 
Washington University Medical School, St. Louis, Missouri, U.S.A. 

Saburo Sugie, Tokyo, Japan 
Fungus Infections 

Orin .1. Farness, Tucson Medical Center, Tucson, Arizona, U.S.A. 

Ladislao Poliak, Chief, Diagnosis Section, Department of Bacteriology, Instituto 
Nacional de Tuberculosis, Caracas, Venezuela 

Henry C. Sweanj', Director of Research, Pathology and Allied Sciences, Missouri 
State Sanatorium, Mt. Vernon, Missouri, U.S.A. 

Chemotherapy of Tuberculosis 

Manuel Albertal, Director, Sanatorio Albertal, Buenos Aires, Argentina 
Shinnosuke Fujita, Chief, Tuberculosis Division, Tokyo Communications Hospital, 
Tokyo, Japan 

Yoshimitsu Fukuhara, Department of Clinical Research, Institute for Infectious 
Diseases, University of Tokyo Medical School, Tokyo, Japan 

.Tiro Gomi, Assistant Professor of Medicine, Keio University School of Medicine, 
Tokyo, Japan 

Fumio Ito, Doonomae Medical Clinic, Osaka University Hospital, Osaka, Japan 
Yuzo Kawamori, Professor of Medicine, Kumamoto University School of Medicine, 

Kumamoto, Japan i i 

Osamu Kitamoto, Professor of Medicine, University of Tokyo Medical School, 

Tokyo, Japan „ . xt • 

Miklos Lanyi, Assistant Professor and Chief, Laboratory Service, University 

Medical School, Budapest, Hungary m j.- i tt 

Jiro Mikami, Cliief, Department of Pulmonary Disease, First Tokyo National Hos¬ 
pital, Tokyo, Japan _ , -r ^ rr i. rr ■ - 4 .. 

Masiikazu Naito, Associate Professor, Tuberculosis Institute, Kyoto University, 

Charles iF. Fetter, Superintendent and Medical Director, Lake County Tubercu¬ 
losis Sanatorium, Waukegan, Illinois, U.S.A. 4 . 14.1 tvt n , 

David B. Rosenthal, Director of Tuberculosis, Department of Health, Melbouine, 

Austrfllifl 

Shigeichi Sunahara, Director, Tokyo National Sanatorium, Tokyo, Japan 

Kin Yamada, Chief, Department of Internal Medicine, Tokyo Jikeikai School of 

Medicine, Tokyo, Japan ........ t 4 . 1 

A. Omodei Zorini, Director, Carlo Forlanini Institute, Rome, Italy 

Surgery of H^eortV^a/ves^i^f^ Department of Surgery, Tokyo University Hospital, Tokyo, 

Yc^hio Ozawa, Professor of Medicine, Osaka University Hos^tal, Osaka, 

Shigeru Sakakibara, Professor of Cardiovascular Surgery, Tokyo Women s Medi- 

ifud^lph^T! Wagner,* Adjunct Professor of Medicine, University of Miami School 

of Medicine, Miami Beach, Florida, U.S.A. .4, ht i cj 

Helge B. WiillT, Professor of Surgery, Lund University, Mahno, Sweden 

Asthma 

Ph^p Hl^Naro^k,*^^^^ University of Washington School of Medi- 

Nathan^K^S^erL"chief Yf\liergy, Lawrence Quigley Memorial Hospital and 
Soldier’s Home, Lynn, Massachusetts, U.S.A. 

Masuichi Takino,*^DaT Nippin Zoki Institute for Medical Research, Osaka, Japan 
''"y?s"uTuTi Health Control Department, National Railway 

E^ilc^J.^Hedvaff Professor of Phthisiology, Uppsala 

Katsurai Kaida, Professor and Chief, Research Institutes, Kyushu Univeisity 

Institute for Tuberculosis, Tohoku 

Manuef^^i’isumbin’g, Sr., Visiting Physician, San Pablo City Hospital, San Pablo 

s'^SemFS Physician, Tata Main Hospital, Jamshedpur, India 

l" C. T’ao, Medical Director, Provincial Taipei Tuberculosis Contiol Centei, 

Taipei, Taiwan 
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CorP«taonoJe^ L. Gordon, Director of Education. Lovelace Foundation, Albuquerque, 
New Mexico, U.S.A. . , t 

Tetsuo Jo. Director, National Sanatorium, Osaka, Japan i tt • 

Frederick M. Lindauer, Clinical Instructor, Stritcli Medical School, Loyola Uni- 

Sh\nobu^Iiyanioto, Professor of Surgery, Nihon University Medical School, Tokyo, 

iurSii Sasamoto, Associate Professor of Medicine, Keio University, Tokyo, Japan 
Hideo Ueda, Professor of Internal Medicine, Kikeikai Medical School, Tokyo, Japan 

Use of Steroids in Puimonory Diseases _ _ 

Celso de los Angeles, Quezon Institute, Quezon City, Philippines 

Naoyoshi Hayashi, Professor of Internal Medicine, Jikeikai School of Medicine, 
Tokyo, Japan , , 

P. Kenzo Shinohara, Chief, Sakuraniachi Hospital, Tokyo, Japan 

Tzihiro Takahashi, Chief of Clinical Pathology and Research, Hospital of Kita- 
sato Institute, Tokyo, Japan 
Hisashi Yoshida, Tokyo, Japan 

Tubereoiosis in infants and Children 

Angel R. de Leon, Iloilo Tuberculosis Pavilion, Iloilo City, Philippines 

Carl H. Gellenthien, Medical Director, Valmora Sanatorium, Valmora, New 

Mexico, U.S.A. 

C. T. Hsing, Chief, Tuberculosis Department, Veterans General Hospital, Taipei, 
Taiwan 

Eva Mannheim, Sanatorio Nacional, Tegucigalpa, Honduras 

Rafael J. Mejia C., Medical Director, Hospital-Sanatorio “La Maria,” Medellin, 
Colombia 

Sutemi Oka, Professor of Medicine, Tohoku University School of Medicine, 
Sendai, Japan 

Occupationaf Diseases of the Chest 

Ovidio Garcia-Rosell, Professor of Phthisiology, University of San Marcos, 
Lima, Peru 

Jethro Gough, Professor of Pathology, Welsh National School of Medicine, Cardiff, 
Wales 

H. W. Knipping, Medical Director, University Clinic, University of Cologne, 
Cologne, Germany 

C. J. B. Muller, Head, Department of Radiology, Karl Bremer Hospital and Uni¬ 
versity of Stellenbosch Medical Faculty, Cape Town, South Africa 
Harry E. Tebrock, Assistant Clinical Professor of Industrial Medicine, New York 
University Bellevue Institute of Industrial Health, New York, New York, U.S.A. 
Raman Viswanathan, Director, Patel Chest Institute, University of Delhi Delhi 
India ' 

Sunao Wada, Chief, Ondo Sanatorium, Hiroshima, Japan 

Clinical Pulmonary Physiology, Funefion Tests fPresent Status) 

Pan Chortis, Director, Sanatorium Sotiiia, Athens, Greece 

.I^oseph C. Massee, Associate Professor of Clinical Medicine, Emory Universitv 
School of Sledicine, Atlanta, Georgia, XJ,S.A. ^ ^ 

Katsuy^i Kubo, Assistant Professor of Thoracic Surgery, Mie Prefectural Uni- 
versity Hospital, Mie, Japan 

Tuberculosis in the Aged 

Carl C. Aven, Assistant Professor of Medicine, Emory Universitv .Schoni nf 
Medicine, Atlanta, Georgia, U.S.A. ^ ocnool of 

New MeSco"u.lA.''^“'’ of New Mexico, Albuquerque, 

Lecturer, Gunma University School of Medicine, Tokyo Jaoan 
William C. Voorsanger, Emeritus Chief of Medicine and Chest v 

Hospital, San Francisco, California, U.S.A. diseases, Mt. Zion 

Tuberculoma 

Consulting Physician, Modern Clinic, Karachi Pakistan 
Jorge A. Higgms, Guayaquil, Ecuador "-“xacni, ramstan 

Carmelo P. Jimmto, Radiologist, Quezon Institute, Manila, Philinnines 
Ichiro Oseki, Chief, Chest Clinic, Official Hospital of Naeova rit? mLp, o t 
Ushio Takahashi, Tuberculosis Institute, Kyoto UniversRv^Kvo^’ 

Takashi Teramatsu, Tuberculosis Institute, Kyoto UnWersitv^ 
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Drug-Resistant Tubercle Bacilli 

Frederick L. Giles, Honolulu, Hawaii 

Susumii Hibino, Professor, Nagoya University School of Medicine, Nagoya, Japan 

Mitsuo Hori, Osaka, Japan 

Nobuhiko Katsunuma, Nagoya, Japan . , 

Carlos G. Santiago, Jr., Notre Dame Hospital, Bagnio City, Philippines 
Shiniebi Tanaka, Professor, Department of Biochemistry, Nagoya University 
College of Medicine, Nagoya, Japan 

Daizo Ushiba, Tokyo, Japan - tt „ 

Irving Willncr, Director of Chest Disease, Department of Health, Newark, New 

Jersey, U.S.A. 


Artificial Heart-Lung Machine 

Thomas G. BalTes, Department 


of Surgery, Northwestern University Medical 


School, Chicago, Illinois, U.S.A. 

Itsiiro Fuknkci, Nagoya, Japan ^ ^ ^ ^ i 

Benjamin M. Gasul, Director, Pediatric Cardiophysiology Departments, Cook 
County Children’s Hospital, Chicago, Illinois, U.S.A. 

Takeshi Inoiic, Tokyo, Japan ^ , tt • ^ 

Hisao Manabc, Chief of Cardiovascular Surgery, Osaka University Medical 

School, Osaka, Japan 

HidcoOrihata, Tokyo, Japan . „ t 

Kazumi Tagiichi, Okayama University Hospital, Okayama, Japan 


Troafmenf of Far-Advanced Tuberculosis 

HarukataBaba,Nakana National Sanatorium, Tokyo, Japan _ 

Otto L. Betlag, Director of Public Welfare, State of Illinois, Chicago, Illinois 
Clara R. Gross, Associate Professor of Clinical Medicine, College of Physicians 
and Surgeons, Columbia University, New York, New York, U.S.A. 

Yoshio Hayashi, Assistant Professor of Otolaryngology, ICeio University School 

KihJ KinvCWeKiiSfcH^ Severance University Hospital, Seoul, Korea 
Shinobu Miyamoto, Professor of Surgery, Nihon Univeisity Medical School, Tokyo, 

Chuzo Nagaishi, Director, Surgical Division, Tuberculosis Research Institute, 
Kyoto University, Kyoto, Japan 

Tasuku Nakada, Sendai, Japan _ . , t 

Susum Niikada, President, Toho University, Tokyo, Japan 

Chigaslii Suzuki, Professor and Chief Surgeon, Research Institute for Tiibeicu- 
losis and Leprosy, Sendai, Japan 

Fnllow-uo Results of Surgical Treatment of Pulmonary Tuberculosis ^ , , . , 

Ichiro Akakiira, Professor of Surgery, Keio University School of kledicme, 

Charfcs^K^amilton, Associate Clinical Professor, State University of New Tork, 
Brooklyn, New Y’ork, U.S.A. 

HSs?'’J>vSnkif& T„b=.c„losis Depart.™.,t, K.pto Tdshm HoBpltpl, 

Kaziio’Scit'^Hchi, Tlioi acic Slivgeoii, Seivei Hospital, Hamamatsu, Japan 
T. E. A. Yon Dedenroth, Tucson, Arizona, U.S.A. 

Yoichi Yatsulta, Ube, Japan 

Eailiology, Koio Univoisity School of Medicine, 

SSiSurk Prot^^^^^^^^ Osaka University School of Medicine, 

?teao Tamaki, Professor, Nagaski University Medical School, Nag^ski, Japan 
Masao S^'ki; Director, Japanese Red Cross Hospital, Tokyo, Japan 

V'--' t Senior Medical Officer, U. S. Naval Station Hos¬ 

pital, Subic Bay, Philippines 
Ryochi Fujii, Tokyo, Japan 
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Toshio Goto, Director and Chief, Sagamihai-n National Hospital, Tokyo, Japan 
Osamu Kitamoto, ftledical Director, Institute for Infectious Diseases, Tokyo, Japan 
S. H. Lawrence, Department of Infectious Diseases, University of California at 
Los Angeles, San Fei-nando, California, U.S.A. 

Kenji Nakamura, Tokyo, Japan 
Isao Tateno, Tokyo, Japan 
Tubercle Bacilli and Tuberculin 

Arao Imanvura, Emeritus Professor, Faculty of Medicine, Osaka University, 
Osaka, Japan 

Ryuzo Iwatsurii, Professor and Director, Fii-st Medical Clinic, Wakayama Medical 
College, Wakayama, Japan 

Isaku Kasuya, Professor of Biochemistry, St. Paul University, Tokyo, Japan 
Kiyoshi Konno, Sendai, Japan 

Jay Arthur Myers, Professor of Internal Medicine and Public Health, Medical 
and Graduate Schools, University of Minnesota, Minneapolis, Minnesota, U.S.A. 
Yoshio Takahashi, Sapporo, Japan 

The scientific sessions of the Congi-ess wilt be held in the Daiichi Building which 
has two theaters seating 700 and 300 persons, respectively. There will be simultaneous 
translation of the scientific papers into the official languages of the Congress. The 
Daiichi Building is centrally located and within walking distance of the Imperial and 
other hotels in downtowm Tokyo. An-angements are also being made for motion pic¬ 
ture sessions and technical and commercial exhibits. 


inaugural Session 

The Inaugural Session of the Congress will be held in the Yomiuri Hall on Sundav 
evening, SeptMiber 7. Representatives of the Japanese Government, dignitaries 
representing the embassies and consulates of other countries, and prominent scientists 
^ I schools in Japan will be present for this important ceremony 

nhich will officiahy open the Congress, hlany officials of the American College of 
fi-om countries throughout the world ivill also be present. Certificate 
of Peliowslnp wU be awarded to new members of the College at the Inaugural Session. 
1 ^tecnational College Medal for meritorious achievement in diseases of the 

chest will be presented by the President of the College to a renowned sSist. 

Congress Banquet 

r.iJJ'v Banquet will be held on Wednesday evening, September 10 at the 

Tokj 0 Kaikan, where there will be music, dancing and entertainment. ’ 

Social Activities 

An interesting program of social activities is being planned bv the committeo m 
Wmen’ °^*ciM receptions, tea ceremonies served by Geisha girls a Janane«e 

Bxecutive Sessions 

afternoon, September 7, Ld the closfng session on ' Sunday 

time and place of these meetings be anLunced at ? 

sessions are sponsored by the Council on Intematinn^i executive 

Regents, Governors and Chapter Officials of the Cniwl the 

of the Councils on Pan tyollege throughout the world Renorts 

African and Eastern Ifftks, ,fhiclff^^^^^^ Pacific Affair^°and 

of the College, will be presented. The CoifttefonTo™- 

names of Regents and Governors to ho r *i dominations will present the 

flags of countries ^vhich have not yet beerpies?^^^ 1958-1960 tL national 

„r tk, Coll.g, Ch,/.so ,vii; 

Commiffee Meetings 

first hienniar'me6ting®\n''Tokyo^Sn^^^ organized and wll hold their 

meet on Saturday, September 6, at a tinm and nlace^t^f ho j*’® committees will 

College members who plan to attend the be announced m the near future 

committee meetings \vhich mav be of m Tokyo are invited to attend the 

ot the College m Chicago as soon as no«;< 5 ihlp in Executive Offices 

for them to participate in the meetings of their £cm may be made 
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INTERNATIONAL COMMITTEES 


Undergraduate Medical Education 
Postgraduate Medical Education 
Chemotherapy and Antibiotics 
Non-Surgical Therapy 
Pulmonary Surgery 
Bronchoesophagology 
Physiologic Therapy 
Microbiology 

Pulmonary Diseases in Cbildren 
Allergy 

Occupational Diseases of tbe Chest 
Psychosomatic Aspects of Diseases of the 
Chest 


Chest Diseases in Institutions 
Chest Roentgenology 
BCG 

Tuberculin Testing 

Rehabilitation in Pulmonary Disease 

Clinical Cardiovascular Disease 

Electrocardiography 

Cardiovascular Physiology 

Hypertension 

Angiocardiography 

Pediatric Cardiology 

Cardiovascular Surgery 

Rehabilitation in Cardiovascular Disease 


Officers of the Congress 

President: 

Prof. Taizo Kumagai 


Vice-Presidents: 

Prof. Hiroshige Shiola 
Prof, Yoneji Miyagawa 
Prof. Seizo Katsunuma 
Prof. Arao Imamura 
Prof. Yas Kuno 

Secretary General: 

Prof. Jo Ono 


Executive Officers: 

Prof. Masanaka Terada 
Prof. Osamu Kitamoto 
Prof. Masao Tsuzuki 
Prof. Naotsugu Kawai 

Chairman, Financial Committee: 
Taizo Ishizaka 


Chairman, Council on International Affairs: 

Prof. Andrew L. Banyai, Milwaukee, Wisconsin, U.S.A. 


Executive Director: 

Murray Kornfeld, Chicago, Illinois, U.S.A. 


Registration 

The Registration Desk at the Congress will open on Saturday, September 6, in 
the Daiichi Building. 

The Registration Fees for attendance at the Fifth International Congress are 
$25.00 (U.S. Currency) for physicians and $10.00 (U.S. Currency) for ladies, and 
other guests. Registration fees may be forwarded to any one of the following official 
banks for the Congress, with notification to Dr. Jo Ono, Secretary General, C.P.O. Box 
553, Tokyo, Japan: 

The Bank of Tokyo Ltd., Tokyo Office, Tokyo 
The Mitsui Bank Ltd., Head Office, Tokyo 
The Mitsubishi Bank Ltd., Head Office, Tokyo 
The Fuji Bank Ltd., Head Office, Tokyo 
The Daiichi Bank Ltd., Head Office, Tokyo 
The Sumitomo Bank Ltd., Tokyo Branch, Tokyo 
The Sanwa Bank Ltd., Tokyo Branch, Tokyo 

Hotel Reservations 

A sufficient number of rooms have been engaged at the leading hotels in Tokyo to 
accommodate those who wish to attend the Congress. .Ml hotel reservations for the 
Congress must be made through the Cartan Travel Bureau, Inc., 108 North State 
Street, Chicago, Illinois, U.S.A. Doctors attending the Congress should specify the 
type of accommodations required, as well as arrival and departure dates. 

Seventh International Congress on Bronchoesophagology 

The Seventh Congress of the International Bronchoesophagological Society will be 
held in Kyoto, Japan, September 12-14, 1958, immediately following the fifth Interna¬ 
tional Congress on Diseases of the Chest in Tokyo. A number of prominent physicians 
will participate in the scientific program at the Kyoto meeting. A group of physi¬ 
cians and their families attending the Tokyo Congress will travel together to Kyoto 
on September 12. For registration and further information about the International 
Congress on Bronchoesophagology, please address Dr. Chevalier L. Jackson, 3401 North 
Broad Street, Philadelphia, Pennsylvania, U.S.A. 
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Alarcon, Donato G. Doctors in World Peace: An Editorial. 

Alegre, Jose A. and John Denst. Xanthogranuloma as a Coin Lesion of 

the Lung . 

Allen, Albert R. Why Do Tuberculous Patients Reactivate?. 

Allcnstcin, B. J. and Hiroyosi MorL Atrioventricular Nodal Rhythm with 

Antegrade Block . 

Aravanis, C. and R. Harris. The Normal Phonocardiogram of the Aged. 

Anspiiz, Paul. See Epstein, Israel G. et al.. 

Bakir, Farlian. and Sydney Bassin. An Unusual Cause of Massive 

Hemothorax . 
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Benda, P. See Benda, R. et al. 
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Bickerman, Hylan A., Edith E. Sprout and Alvan L. Barach. An Aerosol 
Method^ of Producing Bronchial Seci'etions in Human Subjects; 

A Clinical Technic for the Detection of Lung Cancer. 

Boyd, Linn J. See Epstein, Israel G, et al. 

Brill, I. C. Cor Pulmonale: A Semantic Consideration, with Brief Notes on 
Diagnosis and Treatment. 


Brown, E. B. Jr. See Campbell, Gilbert S. et al. 

Bruner, H. D. aiid Charles L. Dnnham. The Program of the Atomic Energy 
Commission for Control of Inhalation Hazards of Nuclear Energy 
Operations . _ 

Campbell, Gilbert S., Dxtdley B. Houle, Norman. W. Crisp, Jr., Max H. Weil 
and E. B. Brown,^ Jr. Depressed Response to Intravenous Sympathi- 
comimetic Agents in Humans during Acidosis. 

Chapman, Albert L. The Public Health Aspect of Nuclear Energy, with 
Particular Reference to Inhalation Hazards and to Diseases of the Chest. 

Patient””’R. Current Therapy: Management of the Hypertensive 

Chorus P. Study in the Therapy of Transverse Myelitis Occurring During 
Tuberculous Meningitis . 


Committee on Bronchoesophagology. American College of Cl.cst Physicians 

Bronchogi-aphy: Summary of a World-Wide Survey.‘. 

Committee on Chemotherapy and Antibiotics. Chemotherapv of Specific 
iniectious Diseases of the Lower Respiratoi'y Tract.!. 

^'’’’’infaret^/' Current Therapy: Rest in Myocardial 


Crisp, Norman W., Jr. See Campbell, Gilbert S. et al.....l.. 

R. and William R. Ruvicl. The Correction of Mitral 
noth a Trans-Valvular Polyvinyl Formalinized Plastic 

(Halon) Sponge Prosthesis (Preliminary Report). 

Davila, JuUo C. See Glover, Robert P. et al. 
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Deligne, P. See Benda, R. et al. 488 
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